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LETTER OF TRANSMITTAL 


U.S. Senatsz, 
November 16, 1959. 
Hon. Joun L. McCuzuuan, 
Chairman, Committee on Government Operations, 
U.S. Senate, Washington, D.C. 


My Dear Mr. Cuarrman: For your information, there is submitted 
a publication entitled, “The National Science Foundation and the 
Life Sciences.” 

The purpose of this publication is to summarize those phases of the 
work of this agency which bear upon biomedical research. Particular 
emphasis is laid on the international aspects of basic research. 

his emphasis in turn is based upon the mission of this subcommit- 
tee. At your direction, it seeks to compile factual data for informed 
judgment and conclusions on the subjects specified in the resolutions 
which authorized the present study. This _legislation—Senate 
Resolution 347, 85th Congress, and Senate Resolution 42, 86th 
Congress provided— 
for a complete study * * * of any and all matters pertaining to international 


health research, rehabilitation and assistance programs * * * and * * * the. 
coordination of programs related to international health. 


This is the seventh publication in this series. The six earlier prints 
are listed in the page which follows. 
Additional publications are in process in our review. 
With all good wishes, I am, 
Sincerely, 
Huspert H. Humpnrey, 
Chairman, Subcommittee on Reorganization 
and International Organizations. 
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PREVIOUS PUBLICATIONS IN THIS SERIES 


Committee Print No. 1 (S. Rept. 160, 86th Cong.) was entitled 
“International Medical Research—A Compilation of Background Ma- 
terials” (117 pp.). It set forth highlights of international research 
contributions in most of the major fields of disease, in addition to 
fulfilling other background purposes. 

Committee Print No. 2 was entitled ‘Statutory Authority for 
Medical and Other Health-Related Research in the U.S. Govern- 
ment—The Basis for International Cooperation” (66 pp.). It con- 
tained the texts of the legal authority for medical research efforts by 
diverse agencies of the U.S. Government. 

Committee Print No. 3 (S. Rept. 161, 86th Cong.) was entitled 
“The Status of World Health—In Outline Text and Chart’ (81 pp.). 
Within it were presented charts on the incidence of certain major 
diseases throughout the world. 

Committee Print No. 4 was entitled ‘““The United States and the 
World Health Organization—Teamwork for Mankind’s Well-Being” 
(145 pp.). It represented a personal report of the Chairman of the 
Subcommittee on the subject of WHO, based upon his conferences 
with the organizations’ officials and other authorities in Europe and 
on subsequent review. 

Committee Print No. 5 (S. Rept. 1009, 86th Cong.) was entitled 
“Cancer—A Worldwide Menace, Some Facts and Figures on Its 
Incidence in The United States and Abroad” (40 pp.). It presented 
text and charts on the patterns of occurrence of malignant neoplasms 
in different countries of the world. 

Committee Print No. 6 was entitled “Patterns of Incidence of 
Certain Diseases Throughout the World—Opportunities for Research 
Through Epidemiology” (54 pp.). It summarized epidemiological 
leads on important chronic and degenerative diseases in various 
nations. These leads, if followed carefully, may provide insight in 
the chain of discovery and, eventually, the cause and cure of maladies. 
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FOREWORD 


By Hon. Hubert H. Humphrey, Chairman, Subcommittee on 
Reorganization and International Organizations 


This report describes certain activities of one of the most important 
agencies of the U.S. Government. 

It is an agency which by its very nature and purpose—a technical 
organization of scientists, dedicated to the advancement of basic 
knowledge—tends to be less generally understood than it should be 
in view of its significance to the Nation and to mankind. 

This report concerns the National Science Foundation, and prin- 
cipally its work in the life sciences. 

The Foundation is not the only Federal agency concerned with the 
life sciences. But it is the only one whose sole commitment is the 
advancement of knowledge in this as well as in many other broad 
fields. Other Federal agencies which have been discussed previously 
in committee prints in this series are all interested in the advancement 
of knowledge, of course, but they are subject to the limitations, how- 
ever broad, of a specific program commitment or assigned mission. 


IMPORTANCE OF BASIC RESEARCH 


Research in the life sciences in the United States serves many public 
functions. In particular, it contributes to the maintenance of public 
health and the improvement of agricultural practices both in this 
country and throughout the world. 

In addition to fostering research for such purposes, the Federal 
Government of a nation such as ours should support an organization, 
like the National Science Foundation, in order to stimulate the ad- 
vancement of scientific knowledge for its own sake. Otherwise we 
run the risk of becoming rich in planned programed knowledge, while 
we become poor in the unexpected and unforeseen basic insights on 
which scientific wisdom is built. 

The Foundation’s program in the life sciences is distinctive because 
itis not isolated. It forms part of a larger program of (1) encouraging 
and stimulating basic inquiry into the properties of the physical uni- 
verse, the nature of life, and the behavior of man as a social being; 
(2) training persons to teach science and to perform research skillfully ; 
and (3) discovering ways of making new knowledge readily available 
to all who need it. As this report illustrates, research in the life 
science benefits vastly from the stimulating effect of being part of 
this larger whole. 

ORIGIN OF REPORT 


In commencing a study of the contents of this report, it is important 
to note how the report itself came about. 

Shortly after the commencement of the present Senate review, the 
Director of the National Science Foundation, Dr. Alan T. Waterman, 
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was asked by the subcommittee to compile information on the work 
of his agency bearing upon the field of health. Similar requests were 
addressed to the heads of other Federal agencies. 

As the subcommittee’s program developed, it conveyed certain more 
specific questions to the Foundation; the subsequent answers form 
integral parts of the present report. 


QUESTIONS ANSWERED IN THE REPORT 


The subcommittee’s respective questions and their place in the 
contents may be summarized as follows: 

‘‘What is basic research and what is the fundamental mission of the 
Foundation?” (The answers are presented in pts. 2 and 3. In 
particular, pt. 2 points out the difficulties of defining basic research.) 

“How is the major work of the Foundation in the life sciences 
organized?” (See pt. 4 on the Division of Biological and Medical 
Sciences. ) 

‘‘What is the activity of this Division in the international sphere?” 
(The matter of worldwide view is central to the mission of the sub- 
committee. The Division’s overseas work is accordingly presented 
in pt. 5.) . 

“How does the Foundation strengthen the reservoir of scientific 
talent in the life sciences?” (Pt. 6 on the Division of Scientific Per- 
sonnel and Education.) 

“How does it assist the communication of current information in the 
life sciences?” (Pt. 7 on the Science Information Service.) 

‘How do the Foundation’s other activities contribute to the life 
sciences?” (Pt. 8 on the interrelationship of the physical and social 
sciences with the life sciences.) 

And, finally, ‘‘What are the relationships between the Foundation 
and other Government agencies and units?”’ (Notably the National 
Institutes of Health of the U.S. Public Health Service.) (Pt. 9.) 

These and other questions are answered concisely in the pages 
which follow. 

Helpful statistical tables are presented in the text. The statistics 
are based, it will be noted, largely on fiscal year 1958. This is due to 
the previously noted fact that the bulk of the present report was 
prepared by request very early in the subcommittee’s study; it was 
elaborated in the later months of 1959 as additional questions were 
conveyed. 

CONTINUATION OF FORMER PATTERNS 


The basic pattern of work—domestic and international—con- 
tinued however with relatively few major changes. This is inter- 
estingly exemplified in appendix 4 of this report. It consists of a 
reprint of a 1955 report by the Foundation which was described as 
preliminary and which was devoted to ‘The Role of The Federal 
Government in International Science.” It is reproduced intact herein 
because its keen observations still represent some of the best thinking 
which has come to the subcommittee’s attention on this central inter- 
national problem. In the 4 years which have ended, certain significant 
developments have taken place, such as the welcome reestablishment 
of the science attaché program of the Department of State. But 
many of the same problems which were sharply set in focus by the 
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Foundation as of that time have persisted and still command attention 
by the executive and legislative branches. 


EXAMPLES OF “OUTSIDE” IMPACT ON LIFE SCIENCES 


Throughout the text are useful illustrations of many major points; 
they have been selected, by request, particularly for tanclomatasidiing b 
the layman. Among the most interesting are the examples set forth 
in part 8, demonstrating how the physical sciences have contributed 
abundantly to the life sciences. These examples indicate, too, the 
importance of what has been called the multidisciplinary approach 
toward problems. Not only are the disciplines which are described 
varied in nature, but they are seen in fruitful action where pure— 
not applied—goals were originally intended. These instances confirm 
anew that the history of undirected basic research is rich with proof 
of invaluable service to the combat and conquest of specific diseases. 


FREQUENT UNDERESTIMATION OF BASIC RESEARCH 


To the thinking citizen, such contributions by basic research hardly 
need further confirmation. Yet, the record of public discussion indi- 
cates that basic research is still not uniformly appreciated nor its 
value always understood. This distressing underestimation of basic 
research need not be so, but it remains all too often the case. 

Ours is a science-minded nation, but it is also technology minded. 
It is a dynamic society where technical progress is part and parcel 
of our faith. Our zeal is to move ahead, to improve and perfect, and 
to see visible confirmation of that fact. Sometimes some citizens are 
so impatient for progress that they mistake the application of known 
khowhales to be the sole standard of man’s advancement. Reflection 
will show that applying knowledge is definitely not the only standard 
nor is it even possible in the first place unless there is basic knowledge 
on which to draw. But lack of understanding persists. 

Witness what happens, sometimes, when a layman is confronted 
with a highly technical and what appears to be rather abstract project. 
He may ask the perennial, gadget-minded question, ‘‘What’s it good 
for?” . 

The question may not be immediately or ever answerable. A think- 
ing layman will respect the right of the scientist to respond to such 
a question, “‘I don’t know, but I intend to delve into the unknown 
nonetheless.” 

Fortunately, the right of the scientist to do so, indeed, the impera- 
tive necessity of science venturing into the unknown, irrespective of 
apparent lack of utility, is increasingly respected. 

The actions of the legislative branch of our Government have 
reflected that important fact. 

What is increasingly sought by Federal authorities is creativity— 
not simply so-called “immediate and practical results.” Of course, 
results are ultimately hoped for, but they are not sought with such 
urgency and von puldiie as to deny the creative thinker—the bold 


searcher—his opportunity. The subcommittee has welcomed the 
many affirmations of this sound concept of encouraging creativity on 
the part of the Federal organization most directly concerned with 
research against disease—the National Institutes of Health. 
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Further, the very establishment of the National Science Foundation 
and its growth over the years bespeak understanding by the Congress 
of the value of basic research. 


CATEGORICAL AND BASIC RESEARCH AGAINST DISEASE 


But the natural zeal for dramatic progress continues unabated, often 
with mixed results. This is evidenced specifically and understandably 
in our humanitarian drive for the conquest of killing and crippling 
diseases. It is a worthy drive which does Congress credit and which 
commends us as a people and as a nation. 

But, sometimes, rigidity of procedure creates a paradox: (a) we 
increase resources for applied, 1.e. categorical, medical research (and 
very justifiably so, in my personal judgment). But, simultaneously, 
(6) we deny desperately needed and urgently requested resources to 
expand pure research proportionately. 

The result is that pure research is still a stepchild, receiving what 
constitutes but a small fraction of the total. ‘The culprit responsible 
for this paradox is the ‘“‘either-or’’ way of thinking. Surely, we should 
have learned by now that both pure and applied research are essential. 


NEED FOR SOUND BALANCE BETWEEN BASIC AND APPLIED RESEARCH 


The paradox remains an unhappy one. To resolve it requires that 
we adhere to a much more balanced approach. It is an approach in 
which we do not yield, by an iota, our laudable determination to 
provide resources to conquer such specific scourges as cancer and 
heart disease. We know that each passing minute, hour, day increases 
the tragic toll in human suffermg and premature death, from these 
and other diseases. 

Balanced effort means, therefore, neither delay nor deemphasis on 
goals. But it does mean that we recognize that we must enable enough 
unrestricted scientists to take their own trails in their own ways. 
What may appear desirable on today’s scientific ‘‘map”’ as the shortest 
road to a destination may prove tomorrow to be a maze rather than a 
throughway. Science must be free to alter course and to exploit 
new-found routes. Dr. James Shannon, Director of NIH and other 
leading scientists have constantly and soundly stressed this theme. 

Until we give science its head—meaning freedom to search where it 
will—we may be unwittingly weakening science’s thrust toward 
ultimate victory over disease. Nor will we, unless this is done, make 
the bold progress for which we yearn in other fields as well—from 
the outermost space of distant planets to the innermost space’of the 
atom. 

SCIENTISTS URGE MORE BASIC RESEARCH 


Bluntly, pure research requires more than lip service and token 
support. Too often that has been its relative lot. This is a grim 
observation which has time and time again been conveyed to this 
subcommittee by distinguished scientists—both in pure and applied 
fields. They have urged in innumerable messages that the indispen- 
sable activities of fundamental research such as are reflected in the 
pages which follow, on the part of the National Science Foundation, 
receive the fullest measure of encouragement and support. 


ee 


Lp RT SE I MOOD 





BSS 


en 
Ly 
ng 


ch 


ve 


aid 


to 


le 
ld 
il. 


‘H 


R08 & 


~~ 


Ve oe oF 


pl mi el 





| 
| 
| 


FOREWORD xI 

If the contents which follow contribute to better understanding of 
this need, the report will have amply served its purpose. 

In any event, the present publication is by no means the only 
instance wherein the subcommittee will stress the role of basic research. 

Several future reports by the subcommittee will elaborate on this 
theme. 
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As the committee progresses with its fou inquiry into “any and 
all matters pertaining to international health, research, rehabilitation, 
and assistance programs,”’ it is entirely fitting that we have this report 
of an agency which represents the Nation’s commitment to the pursuit 
of knowledge in its broadest sense. 
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Part 1 
SUMMARY 


The National Science Foundation program in the life sciences is a 
modest one in relation to the total national effort in these areas. 
However, the Foundation is one of the major sources of Federal funds 
for basic research in the biological field. It thus exercises an important 
influence in the growth and needs of science in this area. 

The Foundation, as may be seen from the various examples of its 
activities described in this report, is committed to a program of 
strengthening basic research and education in the life sciences. Both 
its operating and its staff programs are aimed at these ends. 

The Foundation’s support of basic research in the life sciences does 
not distinguish between the medical and biological sciences, since 
fundamental studies in both areas are intimately related. The 
Foundation generally does not support clinical research, nor does it 
make grants for studies of special diseases. Such studies are sup- 
ported by other Government and private groups. 

The necessity for basic or Soedaesaae research in the biological 
sciences as a basis for the solution of medical problems is well illus- 
trated in the study of The American Foundation, Medical Research: 
A Midcentury Survey. As expressed by this study, ‘‘wherever funda- 
mental research exists, no doubt would be expressed that medicine— 
meaning medical research, medical education, medical practice—is of 
course rooted in biology.” ! 

The National Science Foundation’s research mandate with reference 
to the biological and medical sciences, from the beginning, has been 
broad enough to permit shifting its programs with changing needs, 
Thus, in fiscal year 1958, the Foundation met the growing complexities 
of the molecular biology and regulatory biology programs by creating 
a& new program covering metabolic research from parts of these two 
programs. The metabolic biology program is now an established and 
going entity. There seems little doubt that it will be one of the 
Foundation’s more active programs, encompassing the support of 
research on the metabolic aspects of animal, plant, and microbial 
functions. 

Basically, three things are required for the support of basic research: 
funds for current support, well-trained manpower in adequate num- 
bers, and adequate physical facilities. The Foundation has an active 
program in all elements of this triad. 

The primary emphasis of the Division of Biological and Medical 
Sciences of the Foundation, in the fiscal year 1958, has been on the 
support of basic biological and medical research, both in the United 
States and abroad. The wide scope and diversity of this support is 
suggested by the list of grants shown in appendix 1. The Foundation 
does not serve scientists in a single general area of biology; it recognizes 


: oa The — Foundation, Medical Research: A Midecentury Survey. (Boston: Little, Brown & Co., 
, DP. xvii. 
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2 THE NATIONAL SCIENCE FOUNDATION 


a diversity of needs and has conceived basic research in the life 
sciences so that biological processes, whether in plant, animal, or man, 
will be seen in their basic contexts. Consequently, the Foundation’s 
life science program of support of basic research is organized into 
eight categories: (1) developmental biology; (2) environmental biol- 
ogy; (3) genetic biology; (4) metabolic biology; (5) molecular biology; 
(6) psychobiology ; (7) regulatory biology; and (8) systematic biology. 
Table 1 (see p. 16) presents a summary of the dollar volume of research 
proposals received and grants awarded by programs during fiscal 
year 1958. These data may be compared with those of the preceding 
6 fiscal years from the information contained in the same table. 

Without developing an extensive description of the substantive 
aspects of the support program in the biological and medical science 
areas, this program emphasizes basic research in the structure, 
synthesis, and reactivity of proteins and other macromolecules. 
Support of important work also covers intermediary metabolism, 
physiology, and the physiological aspects of biochemistry. Problems 
in genetic research which are being sponsored encompass organisms 
ranging from the higher vertebrates to the microbial level: including 
studies of mutation and the inheritance of behavior patterns. The 
nature of the gene is also under scrutiny in the area of plant genetics. 
In developmental biology the importance of the nucleus with reference 
to the cell is an area of increasing work as is the problem of cell differ- 
entiation, growth, and senility. Other areas of the program cover 
studies in the dynamics and structure of animal and plant populations, 
as well as long-range studies of the relationship between speciation 
and the evolution of complex patterns of animal and plant life (see 
app. 1 for a description of the activities of the various programs). 
The international phases of this program are described in part 5 of 
this report. 

As in previous years, the Division of Biological and Medical Sciences, 
continues to support both the training of scientists under the research 
grant program and research facilities. In fiscal year 1958, some 400 
research assistants and some 150 research associates received support 
under the grant program. Support was given to short-term research 
by medical students. Funds were provided for summer stipends for 
postdoctoral investigators, graduate students, and teachers from small 
colleges for research at biological field stations. In fiscal year 1958, 
the Division received 15 formal research facility support proposals, of 
which 10 were supported. 

Fellowships in the life sciences are administered by the Division of 
Scientific Personnel and Education which covers all fellowship pro- 
grams of the Foundation. These programs are designed to strengthen 
the Nation’s scientific potential by providing support for advanced 
training in the sciences directed toward the development of highly 
qualified research scientists and for further study in the sciences 
directed toward increasing the competence of science teachers. The 
four existing fellowship programs were expanded in fiscal year 1958. 
Statistical details concerning the awards given in the life sciences are 
shown in tables 10-18 of this report. 

In addition to the fellowship programs described in this report, 
three new programs were initiated in fiscal year 1959: (1) summer 
fellowships for secondary school science and mathematics teachers, 
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THE NATIONAL SCIENCE FOUNDATION 3 
(2) summer fellowships for graduate teaching assistants, and (3) 
cooperative graduate fellowships. 

The Foundation, through its Science Information Service, fosters 
cooperation and coordination of scientific information activities among 
agencies of the Federal Government and among non-Government 
organizations engaged in activities in this field. A major goal of the 
Service is to insure the ready availability to all U.S. scientists of the 
world’s current and past output of significant scientific information. 
Its four major programs during the past year continued to be con- 
cerned with research in the scientific information field, with the 
support of scientific publications, with the unpublished results of 
Government-sponsored and other research, and with foreign scientific 
information. Information programs dealing with the life sciences that 
were supported by the Foundation during fiscal year 1958 are described 
in this report. 

If the Foundation is to play its part as an instrument of national 
policy, it must be responsive to the growth and changes in science. 
Although its study programs are designed to contribute to making the 
Foundation sensitive to the needs of science, it must in the long run 
depend upon the scientists and their respective societies and the 
cooperation of other Federal agencies in order to help it fulfill its 
responsibility; namely, the encouragement of national and interna- 
tional programs for the programs of scientific research. 

The National Science Foundation’s budgets are summarized in 
appendix 3, tables A and B. These tables include the funds author- 
ized and obligated in the 1957 and 1958 fiscal years, together with 
estimated funds for the 1959 fiscal year. 
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Part 2 


PROBLEMS OF CONCEPT AND DEFINITION WITH RESPECT 


TO BASIC RESEARCH 
Introduction 


In a report such as this, which reflects the wide support and great 
achievements characterizing basic research in the life sciences and in 
other contributing fields, it may seem rather surprising to devote a 
section to problems of concept and definition. Basic research as an 
expression of man’s unquenchable thirst for knowledge needs no defi- 
nition in order to thrive. Yet, it is because of this thriving that 
definitions have become more important in the past decade or so, for 
as basic research has become increasingly a factor in public policy 
the need to describe it more clearly has grown. Universal definitions 
of basic research and applied research do not exist today. No attempt 
will be made here to reconcile the divergent lines of thought which 
do exist but rather to summarize these differences of opinion and 
indicate the present outlook. 

Emergence of definitional problem 

The problem of achieving satisfactory concepts and definitions with 
respect to basic and applied research and development is a relatively 
recent one in the long and fruitful history of research. Yet, it does 
not come from any newly arisen difference of opinion over the nature 
of research or over the general distinction between basic and applied 
research. 

Indeed, it should be emphasized that most persons concerned with 
scientific research—even when drawn from greatly different environ- 
ments and types of position—find themselves in considerable accord 
on a broad general description of basic research. Few would take ex- 
ception to the following characterization which physicist Merle Tuve 
of the Carnegie Institution made to the forum of scientists who for- 


gathered in May 1959 to consider means of improving the Nation’s 
basic research effort: 


We all know what we mean by truly basic research. We mean a devoted and 
almost passionate personal activity in search of new knowledge, not just factual 
information, but knowledge of the kind which can enlarge our understanding, 
knowledge which is not facts in isolation but facts related to guiding hypotheses or 
principles, knowledge which relates to natural law. This kind of truly basic 
research is a creative activity, an expression of wonder * * *. It is a quest, not 
a job to be done. The measure of success is the quality of the effort and the 
character of the critical selection of goals to be sought, not the quantity of the 
output of scientific results. These men serve the conviction that greater knowl- 
edge and deeper understanding are undeniably good.* 


Dr. Alan T. Waterman, Director of the National Science Founda- 
tion, in ey the same group, cited the definition used by the 
Foundation in its fact-gathering surveys and went on to interpret it: 


“‘Basic research is that type of research which is directed toward increase of 
knowledge in science. It is research where the primary aim of the investigator is a 


1 Merle A. Tuve. “Is Science Too Big for the Scientist?” Saturday Review, June 6, 1959, p. 49. 
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fuller knowledge or understanding of the subject under study, rather than a 
practical application thereof.” 

This definition [continued Dr. Waterman] has stood the test of time fairly well. 
One objection commonly heard, however, is: How can one determine the investi- 
getor’s motives? The simplest answer is that if one feels he must make a psy- 
chiatric test of an individual to determine why he wants to do a piece of research, 
then it is undoubtedly basic! ? 

Most persons concerned with research and development, too, accept, 
for purposes of formal clarification, the concept of a spectrum of re- 
search and development activity. According to this analogy, basic 
research can be said to begin at the point where fundamental questions 
and speculations concerning the world about us are made the subject 
of systematic exploration and inquiry simply, as Dr. Tuve has indi- 
cated, for the sake of adding to our store of knowledge and under- 
standing. Basic research includes a wide variety of activities and 
often contributes directly and immediately to applied research which 
seeks and uses new knowledge for practical purposes. These latter 
purposes may range from the conservation of human life to the im- 
provement of a firm’s product line. As applied research projects or 
programs progress and their immediate objectives are realized, the re- 
sults may be employed in the development of new processes, products, 
materials or systems, or the improvement of existing ones. 

Interestingly enough, the general consensus which prevails among 
research scientists, research administrators, students of the research 
process, and others on the broad difference between basic and applied 
research and between applied research and development often fades 
into sharp but honest disagreement when individuals in these groups 
are faced with such tasks as developing separate budget categories for 
basic and applied research or summarizing and analyzing a diversified 
research program. This difference of interpretation arises from the 
obvious fact that no one individual or organization, however stra- 
tegically placed in the research community, can see all the facets of 
the basic and applied research picture. Rather, the view varies from 
university to industry to government; from projects in mathematics 
to those in physiology or geology; from the office of a Cabinet Secre- 
tary to that of a research director or laboratory scientist. 


Criteria for identifying basic research 


The discussion of criteria for distinguishing between basic or funda- 
mental research and applied research has touched on a wide range of 
factors. Some commentators have felt that basic research was 
characterized by a combination of these factors. Others have felt 
that one aspect was salient enough to clinch the classification. Still 
others have pointed out inconsistencies among the various suggested 
criteria. Here we will touch only on the major lines of thought. 

Motivation.—One of the best known and most widely employed 
criteria of basic research is the requirement that the investigator be 
motivated primarily or exclusively by intellectual curiosity and an 
interest in the study of the laws of nature for their own sake, without 
regard for the immediate applicability of any findings he may reach. 
The National Science Foundation definition cited by Dr. Waterman 
makes this point. 

* Dr. Alan T. Waterman. ‘Basic Research in the United States.” Remarks at the Symposium on Basic 


ch, New York City, May 14, 1959. 


* A discussion along these lines appears in Kidd, Charles V., ‘‘Basic Research—Description versus Defini- 
tion,’’ Science, Feb. 13, 1959, pp. 368-371. 
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A classical example of such research is the work of Gregor Mendel, 
the Austrian abbot and biologist, who found, in the course of 8 years 
of painstaking experimentation with pea plants possessing contrasting 
characteristics, that an underlying principle determined the manner 
in which these characteristics were inherited by successive generations 
of peas. Mendel published his findings in 1865 but they remained 
unnoticed until 1900 when his paper was rediscovered and his inter- 
pretations (checked and verified) became the foundation of the 
modern theory of heredity. 

Yet, striking as this and other similar examples are, the motivational 
criterion of basic research is difficult to apply in an analysis of an 
agency’s research program because of its great subjectivity. Agiven 
project may be classified differently by two different organizations 
which are interested in it. For instance, the university scientist 
who is conducting the project because of its promise as a contribution 
to knowledge will regard it as basic, while the fiscal officer of a Federal 
agency which is financing the work with some ultimate practical goal 
in view may allocate it in an applied budget category. Where more 
than one scientist is working on a project, moreover, motivations 
may differ. And, with respect to a given project, persons at different 
levels—the research scientist, his fiscal officer, and the vice president 
in charge of research—may all have a different point of view. 

Uncertainty — While uncertainty of results characterizes all research 
and development work, basic research is regarded as involving the 
highest degree of uncertainty, with even negative findings consti- 
tuting new information. Associated with this uncertainty is the 
striking element of “‘serendipity”—the possibility of coming upon 
valuable findings which were not anticipated. Dr. Vannevar Bush 
has summarized the element of uncertainty as follows: 

One of the peculiarities of pure science is the variety of paths which lead to 
productive advance. Many of the most important discoveries have come as a 
result of experiments undertaken with quite different purposes in mind. Statisti- 
cally it is certain that important and highly useful discoveries will result from 
some fraction of the work undertaken; but the results of any one particular 
investigation cannot be predicted with accuracy.‘ 

Degree of freedom.—Closely related to the two foregoing criteria is the 
requirement of freedom of mind and lack of commitment to a particu- 
lar line of inquiry. As Dr. Bush has said: 

The unpredictable nature of pure science makes desirable the provision of 
rather special circumstances for its pursuit. Pure research demands from its 
followers the freedom of mind to look at familiar faets from unfamiliar points of 
view. It does not always lend itself to organized efforts and is refraetory to direc- 


tion from above. In fact, nowhere else is the principle of freedom more important 
for significant achievement.’ 


Such freedom is also described as involving detachment from 
pressing time and financial commitments, alphougs obviously this 
must be a relative matter, and the freedom to abandon as well as 
undertake a line of inquiry. 

Those who feel that freedom from a program commitment consti- 
tutes a decisive element in distinguishing between basic and applied 
research question whether “truly basic research” can take place within 
the larger framework of the operating mission or goal of a Govern- 


‘ ae Bush. Science, The Endless Frontier. A report to the President. Washington, D.C., 
D. 
teh pp. 75-76. 
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ment agency or industrial corporation. On the other hand, the 
inquiry leading to the discovery of nylon by Wallace Carothers of the 
Du Pont research organization in the early 1930’s is often cited by 
industrialists as an example of basic research conducted within indus- 
try. When Dr. Carothers joined the staff of Du Pont’s fundamental 
research organization and began to delve into the new field of linear 
superpolymers, all that anyone reviewing the situation at the time 
could have anticipated was that any breakthrough in this direction 
would be of value, but Carothers had no particular objective in mind. 
Much theoretical knowledge and the very practical achievement of 
a new synthetic fiber actually emerged from the work. Yet, some 
might argue that this was ‘‘mission-oriented” rather than ‘‘uncom- 
miited’’ basic research, since hardly any field of chemistry could be 
considered outside Du Pont’s potential range of interest. 

Operational definitions.—Efforts to overcome the problems raised by 
criteria of basic research which involve a high degree of human judg- 
ment have led to the suggestion that shifting to objective or opera- 
tional indicators would make easier the task of sorting basic research 
from applied. None of the “objective” indicators which have been 
proposed has been free of serious limitations, however. For instance, 
since basic research results are generally regarded as being in the 
public domain, it has been suggested that projects which are published 
in the scholarly journals can be classified as basic. This would be 
largely correct. However, research which is not reported in the jour- 
nals cannot, by the same token, be automatically defined as applied 
research or development. There is reason to believe, moreover, that 
the results of a significant amount of basic research performed in 
governmental and industrial laboratories reach publication at a much 
slower rate than similar work at the universities. 

Difficulties of applying criteria 

The foregoing summary has referred to some of the difficulties of 
employing, for definitional purposes, the criteria which have been 
noted. These difficulties make it impossible to apply any one of these 
criteria exclusively to large numbers of projects to distinguish basic 
research from applied without running into the types of inconsistencies 
which have been hinted at. Furthermore, two or more criteria used 
together in combination are often contradictory. For instance, 
applied research projects directed toward a very practical result can 
often be characterized by great uncertainty of outcome—as were the 
atom bomb projects carried on under the Manhattan District project 
in 1940-45—while they simultaneously yield findings of great im- 
portance. 

Even were the criteria more generally applicable for purposes of 
classification, an additional foblein would present itself—persons in 
different scientific fields sane to take somewhat different views on the 
basic nature of a given project. Mathematics, physics, and engineer- 
ing, for instance, have interwoven areas of concern, yet it is probable 
that a highly complicated research project on stresses in suspension 
prea might be classified as basic by the civil engineer; as applied, 
by the physicist ; and, possibly, as development by the mathematician 

“whose computing techniques are used. 
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Prospects for clarification 


If we have no generally accepted and widely applicable criterion of 
basic research on hand, it is not, as the foregoing discussion implies, for 
lack of vigorous discussion and exploration of possibilities. Rather, 
the difficulty is that we have been looking for a universal definition to 
meet all needs when, probably, only a number of more limited ap- 
proaches are possible. That is to say, we may have to think in terms of 
achieving a general understanding of the nature of basic and applied re- 
search and development, for purposes of policy discussions and program 
planning in government, universities, other nonprofit institutions, 
and industry. For more limited purposes, such as the conduct of 
statistical surveys of expenditures and personnel employed in research 
and development activity by various types of organization, some 
working compromises will have to be reached on concepts and 
definitions. 

There is reason to conclude that there has been a gradual increase 
in broad public comprehension, not only of the more spectacular 
achievements of scientific research, but also of the complex nature of 
the research process. This growth of understanding can be likened, 
in general, to the wider public grasp, which gradually developed at 
earlier times in our history, of such key economic issues as unem- 
ployment and tariffs and trade. 

It is necessary, however, to strive for fairly precise concepts and 
definitions of basic and applied research and development for the 
purpose of estimating the financial and manpower resources devoted to 
research and development. Two of the major purposes for which 
such estimates are required are (1) to comply with Executive Order 
No. 10521 which directs the National Science Foundation to make 
“comprehensive studies and recommendations regarding the Nation’s 
scientific research effort and its resources for scientific activities” and 
(2) to provide data which will enable public and private officials to 
relate research and development activities to other phases of American 
life. 

To meet these and other needs, the Office of Special Studies of the 
National Science Foundation has built up a regular program of re- 
curring statistical surveys designed to yield annual estimates of the 
volume of funds devoted to basic research and other aspects of re- 
search and development by the major sectors of the economy. At 
present, these surveys employ the motivational definition of basic 
research cited by Dr. Waterman (see p. 5) because this is the character- 
istic of basic research on which there appears to be the greatest 
consensus. 

The National Science Foundation’s experience with surveys of 
research and development expenditures and personnel is the first 
centralized sustained experience of this type, and it is yielding valuable 
insights into the types of conceptual problems which have been 
touched on in this section. The Office of Special Studies is now 
capitalizing on this experience by planning a broad review of problems 
of concept and definition in the field of research and development 


surveys. Not only the difficulties of distinguishing between basic 
and applied research will be dealt with in this review, but also such 
equally challenging problems as differentiating between applied 
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research and development, and between research and development as 
a whole and such closely related activities as industrial production, 
medical care, and scientific training. Drawing on widespread dis- 
cussion and consultation with persons throughout the scientific 
community and other related organizations, this review is expected 
to lead to a report which will present an interrelated group of concepts 
and definitions that take account, as far as this is possible, of the 
difficulties which will always beset the effort to pin down and classify 
many projects in scientific research. 
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Part 3 


THE BASIC MISSION OF THE NATIONAL SCIENCE 
FOUNDATION 


Biological and medical research in the United States has increased 
substantially during the last 10 years, requiring larger expenditures of 
funds and an increasing number of biological and medical scientists. 
These increases in biological and medical research, of course, are char- 
acteristic of the trends exhibited generally by scientific research and 
development activities in this country. 

Also characteristic of the trends in scientific research, including 
biological and medical research, is the enlarged support given by the 
Federal Government. The areas of common interest among all Fed- 
eral agencies involved in scientific research and development require 
that effective channels be developed for the interchange of scientific 
information and that unnecessary duplication be avoided. ‘The spe- 
cial interests imposed by assigned missions require, furthermore, that 
some overall planning exist to insure a balanced Federal research pro- 
gram. For such purposes, it seems wise that an agency independent 
of specialized missions, yet having an interest in common with other 
agencies in the progress of science and the national welfare, serve as a 
focal point for studying the Federal participation in research and 
development. Such an agency is the National Science Foundation. 

Established in 1950 as an independent agency in the executive 
branch of the Government, the Foundation was authorized and 
directed by the Congress to fulfill the following basic missions: 

1. Develop and encourage the pursuit of a national policy for the 
promotion of basic research and education in the sciences. 

2. Initiate and support basic scientific research in the mathematical, 
physical, medical, biological, engineering, and other sciences. 

3. At the request of the Secretary of Defense, initiate and support 
specific scientific research activities in connection ‘with matters relating 
to the national defense. 

4. Award scholarships and graduate fellowships in the mathemati- 
cal, physical, medical, biological, engineering, and other sciences. 

5. Foster the interchange of scientific information among scientists 
in the United States and foreign countries. 

6. Evaluate scientific research programs undertaken by agencies of 
the Federal Government and correlate the Foundation’s scientific 
research programs with those undertaken by individuals and by public 
and private research grou 

7. Establish such specia Ganvietiaihine as the National Science Board 
may from time to time deem necessary. 

8. Maintain a register of scientific and technical personnel. 

9. To appraise the impact of research upon industrial development 
and upon the general welfare. 
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These are broad responsibilities. Principal functions of the Founda- 
tion may be divided into three categories: (a) the encouragement and 
support of basic research, (6) the training of future scientists, and 
(c) the development of national science policy recommendations, 
that is, indicating the role the Federal Government should play with 
respect to science. Although each of these functions is related to the 
others, the first two may be thought of as the operating programs, 
and the last may be considered as the policy function of the tveralation. 

The cornerstone of the Foundation’s policies with reference to the 
biological and medical sciences is contained in the outline of the func- 
tions of the Foundation in Public Law 507, section 3, 81st Congress, 


which states in paragraph 2, that the Foundation is authorized and 
directed: 


to initiate and support basic scientific research in the * * * medical, biologi- 
cal * * * and other sciences * * * 

Further along in the same section, the NSF Act states that it is a 
function of the Foundation: 

to award * * * scholarships and graduate fellowships in the * * * medical, 
biological * * * and other sciences * * *, 

In the legislative history of the National Science Foundation Act, 
there are several references to the Foundation and the biological and 
medical sciences. Perhaps the outstanding impressions from the 
legislative history are contained in Conference Report No. 1958 of the 


National Science Foundation Act of 1950 and in the Congressional 
Record of February 27, 1950. 
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Part 4 
THE DIVISION OF BIOLOGICAL AND MEDICAL SCIENCES 
A. PROCESS OF REVIEW AND SELECTION OF RESEARCH PROPOSALS 


Grants for basic research in the life sciences are administered by the 
Division of Biological and Medical Sciences of the Foundation. 
Proposals for research in the life sciences originate with the scientists 
and are selected with the help of scientific consultants who serve on 
advisory panels to the Foundation. Recommendations for support 
are based primarily on scientific merit. Other criteria involved in the 
review of epee are the scientific ability of the project personnel, 
the relation of the proposal to contemporary research in the field, the 
scientific resources of the institution, the reasonableness of the budget, 
and the merit of the proposals in relation to others received by the 
Foundation in related fields of science. In short, each investigator 
who submits a proposal to the Foundation may feel that it has been 
fairly csthinerelt by a competent group of his own peers. 

In its program for the support of basic research, the Foundation is 
free from the limitations imposed upon other agencies by their as- 
signed mission. The interest of the Foundation is in the stimulation 
and advancement of knowledge for its own sake. Such a broad 
interest allows the Foundation and its consultants to select research 
proposals without consideration of practical requirements of specific 

oals. Such “free’’ research is vital to the progress of science and the 
uture of the Nation. Other Government agencies support basic 
research projects—and such support is a valuable part of all Govern- 
ment research programs—but their selection of proposals must neces- 
sarily be justified in terms of their assigned mission, and their support 
programs, therefore, have a close relationship to their operational 
goals. 


B. ORGANIZATION AND DESCRIPTION OF PROGRAMS 


The Foundation’s program in the life sciences has been organized 
on a functional level rather than on a disciplinary basis. In this way, 
the Foundation has conceived basic research in the life sciences so 
that biological processes, whether in plant, animal, or man, will be 
seen in their basic contexts. Such a conception has the added ad- 
vantage that interdisciplinary relationships may be more easily 
handled from both an administrative and a scientific information 

int of view. The Foundation’s life science program is organized 
into the following categories: 


1. Developmental biology 


In the area of developmental biology, a wide variety of research is 
supported, covering chemical embryology (metabolism of embryos) ; 
plant growth (hormonal control); plant morphogenesis (shoot or root 


apex activity, floral induction, and slime mold development) ; chloro- 
13 
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plast differentiation ; physiology of reproduction (ovarian, uterine, and 
placental physiology); regeneration (wound healing); skin and tumor 
grafting; histology; histochemistry; anatomy; embryology (plant and 
animal); and cytology (mechanisms of mitosis). Specifically, studies 
are being supported on the sequence of the events which operate in 
limb formation in mammalian organisms by such techniques as tissue 
transplantation and interchange of organism parts; nucleic acid 
metabolism and the changes which occur in it during early develop- 
ment of the mammalian embryo; the mechanisms of cellular inter- 
actions, particularly their biochemical and biophysical aspects; the 
origin and fate of special initiator cell members of cell populations; 
and microscopic structure and histochemistry of the fine structure of 
the skin in primates. 


2. Environmental biology 


The environmental biology program supports a wide variety of 
projects including various aspects of animal and plant ecology, both 
terrestrial and aquatic, life histories, environmental physiology, 
paleoecology, certain phases of parasitology, and other areas of 
biology in which the major immediate emphasis is on the interrela- 
tionships between the external physiological, biological, or socio- 
logical factors of the environment and one or more organisms. A\l- 
though much research activity in environmental biology continues to 
be descriptive and devoted to observations of gross physical habitat 
and organism survival relationships, the NSF program has tended to 
emphasize studies analyzing the discrete functional aspects of the 
interaction, exchanges, and adjustments of the members of the plant 
and/or animal community to their physical and biological environ- 
ments. Population dynamics in its many aspects, including cyclic 
phenomena, continues to be an expanding interest. 


3. Genetic biology 


Within the genetics program, studies in the area of microbial 
genetics include work aimed at elucidating the mechanisms by which 
enzymes involved in biochemical syntheses are controlled genetically. 
Studies also are being supported on gene-enzyme interrelationships, 
pointed toward enhancing our understanding of the interactions 
between gene and enzyme. Research on the genetics of higher plants 
includes work on mutations in maize as well as work on cotton and 
tobacco. Significant research relating to the theoretical aspects of 
quantitative genetics also is being supported. 


4. Molecular biology 


The molecular biology program encompasses studies of the physical 
and chemical properties of substances of biological origin; studies of 
individual enzymes such as isolation, purification, properties, kinetics, 
and mechanism of action; and such aspects of physical biology as fine 
structure, membrane phenomena, chemical and physical properties of 
particulates. Current grants are concentrated in the areas of protein 
structure, enzyme kinetics, bioenergetics, membrane phenomena, 
and photobiology, with somewhat less emphasis on biogenesis, 
immunochemistry, and biochemical cytology. 


5. Psychobiology 


The substance of the psychobiology Rrosrar is research covering 
the underlying neurological and neurochemical aspects of behavior. 
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Another traditional interest of the program is in relating newly de- 
veloped quantitative techniques to experimental problems in psy- 
chology, especially the development of psychological measurement 
models, and the use of multivariate iiathiole in psychological research. 
In a somewhat related area, the impact of computer techniques on 
research in the field of psychology is illustrated by grants aimed at 
developing een techniques for handling data from the area of 
learning research. 


6. Regulatory biology 


The program in regulatory biology supports some of the outstanding 
research in the country in such conventional fields as neurophysiology 
and endocrinology. However, exciting research in less traditional 
areas is illustrated by projects involved in the study of chemical 

rocesses that result in rhythms of the nature of biological clocks. 

he program also encompasses investigations of the development of 
regulatory processes in fetal and newborn organisms; in the chemical 
senses of insects; and in other organismic regulatory processes. 


7. Systematic biology 


The areas of research in systematic biology comprise essentially 
three levels of complexity. At the first level, the units of organic 
diversity are discovered, identified, characterized, and named. At 
the second level, the major task of taxonomy is classification, the 
arrangement of the otherwise chaotic mass of species into the so- 
called higher categories. At the third level, systematic biology is the 
study of the interrelationships of organisms in space and in time. 
The application of comparatively new techniques to problems of 
classification is demonstrated by research on the fine structure of 
pollen grains, on paper electrophoresis as a method in avian taxon- 
omy, and on serological studies of the grass family. At the third 
level of complexity in the systematic area, valuable summarizing re- 
search is underway on the zoogeography and evolution of Pacific in- 
sects, on the speciation of amphibian populations, and on the Droso- 
philidae of the Caribbean region. 


8. Metabolic biology 


Some of the outstanding research which is being supported by the 
metabolic biology program covers the following areas: The problem 
of enzyme-inhibitor relationships responsible for cellular metabolic 
activity; elucidation of the enzymatic mechanisms occurring in the 
metabolism of higher plants; and the mvestigation of certain aspects 
of protein biosynthesis. Other exciting projects will be a study of 
the function of nucleic acids in growth, differentiation, and induced 
enzyme formation, and the investigation of the basic mechanisms of 
mammalian carbohydrate metabolism. 

The Foundation’s support of basic research in the life sciences does 
not distinguish between the medical and biological sciences since 
fundamental studies in both areas are intimately related. The Foun- 
dation generally does not support clinical research, nor does it make 

nts for studies of special diseases since these are supported by other 
overnment and private groups, 
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C. STATISTICAL DETAILS OF THE PROGRAMS 


Presented in table 1 is a detailed summary of the research pro- 
posals received and grants awarded by programs during fiscal year 
1958. These data may be compared with the preceding 6 fiscal years 
from information contained in the same table. A compilation of the 

ants for basic research supported by the Division of Biological and 
Medical Sciences of the Foundation, and of the institution and princi- 
pal investigator involved, are shown in appendix 1. In order to facili- 
tate reference use of the listings, items are grouped by the functional 
basis used above. 


TaBLeE 1.—Dollar value of research proposals received and grants awarded by the 
Division of Biological and Medical Sciences 


(By program and fiseal year] 





Proposals received 

Program j 

1952 1953 1954 1955 1956 1957 1958 | 
Developmental_._..-_-- $446, 620 | $273,175 | $372, 600 $583, 000 $680, 700 | $1,669,200 | $2,578, 200 
Environmental. -_--. ---- 528,014 | 226,436} 523, 700 1, 259,900 | 1,780,000 | 2,671,100 3, 776, 200 
ee. a ae ee 812,717 | 287,184 | 520,700 999,400 | 1,197,300 | 1,864, 400 3, 323, 700 
Rt ane tcece en Serre ndaechne onmnee Gees cee ne ahine tebe 1k oeeee + aod4 bose Ae : 5, 907, 400 
Molecular-...--..--.--.. 1, 789, 340 |1, 080, 888 |2,042,900 | 3,267,900 | 3,749,800 | 6,021, 600 6, 460, 500 
Psychobiology - . .-.---- 178, 318 858, 872 |1, 445, 300 1, 981, 400 2, 295, 500 | 2, 606, 900 3, 943, 400 
Regulatory-_........---.. 2, 049, 672 |1, 582,300 |2, 460,900 | 2,732,700 | 4,749,100 4,961,350 6, 527, 900 

Systenatic............. 588, 157 644,462 | 944, 100 1, 614, 200 1, 693, 800 | 2, 821, 650 4, 317, 500 i 
MES -actesoubasescs 446,075 | 269, 155 657, 800 600, 200 787, 300 | 4,574, 600 3, 368, 600 
Oo ccirtttlnninns 6, 838, 913 |5, 172, 472 |8, 968,000 | 13,038, 700 | 16,933, 500 | 27,190,800 | 40,203, 400 

Grants awarded 

Program 

1952 1953 1954 1955 1956 1957 1958 : 

Developmental......-._- $76, 875 | $48,900 | $110, 520 $156, 400 $211, 500 $389, 550 $604, 300 

Environmental... _--- 25, 060 7, 500 43, 200 212, 200 478, 300 770, 400 953, 600 | 

Genetic. ..........--._- 86,800 | 114,200 | 156,900 254, 800 395, 800 673, 850 711, 150 

Metabolic..__.-_... ~ de cities bik pede tek shiek vil } copeieedite hiddieieitie tiedves'd Te a 1, 482, 350 
Molecular__-__.--_---- 114, 500 | 158,800 | 458, 000 819, 850 | 1,216,580 | 1, 788,050 1, 609, 100 

Psychobiology - - -_---.- 23,300 | 101,000 | 306, 750 570, 900 785, 600 850, 000 1, 968, 800 

Regulatory..._.....---- 243,300 | 238,700 | 459, 800 952,495 | 1,028,850 | 1, 887, 850 1, 075, 280 | 

Systematic.__.......... 110, 080 99,700 | 248, 500 361, 000 603, 200 59, 815 1, 036, 450 © 

| RR a a 82, 760 46, 400 171, 100 178, 650 364, 928 , 285 1, 440, 100 | 
UG tone. tte 762, 675 | 815,200 |1,954,770 | 3,501,295 | 5,084,758 | 7,879,800 | 10, 881, 130 


As in past fiscal years, all programs continued to profit from the | 
help of advisory panels. There is no question that the quality of 
Foundation support programs is a direct function of the work of the | 
scientists who comprise these groups. The staff unanimously ex-| 
presses its appreciation for the time and effort spent. Membership 
of advisory panels is shown in appendix 2, 


D. RESEARCH FACILITIES SUPPORT PROGRAM 


The Biological and Medical Sciences Division’s program for the 
support of research facilities which was active in preceding years was 
continued in fiscal year 1958. In fiscal year 1958, the budget division 
continued to support research facilities on the basis of competitive 
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proposals. Fifteen formal facility support proposals! were received, 
of which 10 were supported as follows: 

Institution 
Indiana University —-----...------ 


Title 

Plant Culture Room with Controlled Light, 
Temperature, and Humidity. 

Improvement of Research Facilities at the 
Marine Laboratory. 

Improvement of Research Facilities at the 
Mountain Lake Biological Station. 

Herbarium and Library Facilities for Botan- 
ical Research. 

University of Georgia--.-_....---- Re 


University of Hawaii_........-~-- 
University of Viiginia_.._....__-- 
Missouri Botanical Garden - - - - _-- 


moring and Refitting of a Vessel for 

arine Biological Research. 

Facilities for Research in Systematic Zoology 
and Paleontology. 

Facility for Recirculating Sea-water System. 

Expansion of the Marine Biological Labora- 
tory Research and Housing Facilities. 

General Support of the Laboratory. 


Harvard University__---.....---- 


Yale University. .-......-.-..-. 

Marine Biological Laboratory, 
Woods Hole. 

Yerkes Laboratory of Primate 
Biology. 

Roscoe 3. Jackson Memorial Lab- 
oratory. 


The total amount of support awarded in these grants amounted to 
slightly less than $1 million. 
omewhat related to facility support were a number of equipment- 
type grants of a size xt ee that normally conceived of as part of a 
single research proposal. These varied in size from requests for a 
Spinco ultracentrifuge to those for the purchase and installation of 
electron microscopes. In all cases, equipment grants were made on 
a basis of the quality of the research program being pursued in which 
the equipment was to play an integral part. In the case of electron 
microscopes, it also was the practice of the Division to have assurances 
from the recipient institution that there would be participation in the 
use of the microscope to the extent of a full-time technician whose 
salary was to come from the institution receiving the equipment. 


Construction of Laboratory Facilities. 


E. TRAINING UNDER THE RESEARCH GRANT PROGRAM 


Research grants with biological and medical sciences play an 
important part in the training of both predoctoral students and post- 
doctoral research associates. In fiscal year 1958, some 400 research 
assistants and some 150 research associates received support under the 
grant program. 


F, SHORT-TERM RESEARCH BY MEDICAL STUDENTS 


As in previous years, the Division’s program for the support of 
research by medical students was continued in fiscal year 1958. The 
deans of all medical schools in the country were informed of the avail- 
ability of such grants on a competitive basis. Proposals were received 
from 49 medical schools, requesting a total of about $1.25 million. 
As was the case last year, the proposals were reviewed by a special 
panel created for this purpose. As the result of panel recommenda- 
tions, grants were awarded to 17 schools, each grant being for a period 
of 3 years. The total amount of funds made available to the 17 


1 Several other informal proposals were made which were not processed beyond initial 


discussions, In 
the face of limited funds, institutions were advised to defer formal ~~ gi which involve detailed work 
such as architects’ plans until fiscal year 1959 possibilities were ; 
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schools was slightly under $200,000, with individual grants ranging 
from $3,600 to $12,000. Seven of the grantee schools have previously 
been supported by NSF grants. With the 17 grants made in fiscal 
year 1958, this program now has activated 33 grants at a like number 
of medical schools. Obviously, the funds granted did not satisfy the 
expressed need; there appears to be a real unsatisfied need for more 
support of this nature. 


G. SUMMER RESEARCH AT BIOLOGICAL FIELD STATIONS 


As in previous years, the program for summer research was con- 
tinued in fiscal year 1958. Six requests were received during fiscal 
year 1958 from biological field stations for funds to provide summer 
research stipends for postdoctoral investigators, graduate students, 
and teachers from small colleges. The total amount of funds involved 
in all requests was somewhat under $100,000. Favorable action was 
taken on four of the six applications, and grants totaling $57,000 were 
made to the Highland Biological Station, the University of Michigan 
Biological Station (Douglas Lake), the Gulf Coast Laboratory (Ocean 
Springs, Miss.), and the Bermuda Biological Station. In all cases, 
grants were for the continuation of previously supported programs. 
One of the requests for the establishment of a new program was 
declined and the evaluation of the sixth proposal will not be completed 
until after the beginning of the new fiscal year. 

The biological field station program currently involves summer 
research at the following stations in addition to those listed above: 
Lake Itasca Forestry and Biological Station, the Duke University 
Marine Station, the University of Oklahoma Biological Station (Lake 
Texoma), the Friday Harbor Laboratory (University of Washington), 
and the Mountain Lake Biological Station (University of Virginia). 
NSF-supported programs in these stations plus those for which new 
grants were made in fiscal year 1958 are expected to provide for 
approximately 125 stipends including those for postdoctoral workers, 
= students, teachers, and superior undergraduate biological 
students. 


H. CONFERENCES AND SYMPOSIA IN SUPPORT OF SCIENCE 


The Division underwrote several conferences and symposia during 
fiscal year 1958. These sessions can be grouped under two major 
categories: (1) those involving primarily American life scientists; 
and (2) those in which, in addition to American scientists, scien- 
tists from other countries participated. The second category will be 


indicated on pages 21-31. A brief description of meetings in cate- | 


gory (1) which were supported is as follows: 


(a) The Marine Biological Laboratory at Woods Hole received | 


Ort for a symposium on “Sulfur in Proteins,” held in May 
of 1958. 

(6) Partial support was given to Rutgers University for the 
support of a conference on ‘Biochemical and Serological Charac- 
terization of Protein,” held in January of 1958. This was one 
of a series of annual conferences held at Rutgers on some phase of 
protein metabolism. The meeting was attended by serologists, 
immunochemists, and systematists. 
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(c) The Biophysical Society received support for two symposia 
on “The Structure and Function of Microsomal Particles” and 
on “The Nature of Muscle Protein,’’ both of which were held in 
Cambridge, Mass., in February of 1958. 

(d) The Academy of Natural Sciences, Philadelphia, organized 
and held a conference of administrators of 18 natural history 
museums. 

(e) The Division partially supported a s osium on “Basic 
Concepts and Techniques in Systematics,” held. in October 1957, 
at the Missouri Botanical Garden. A second grant to the garden 
was also made to permit a similar meeting in October of 1958 on 
the subject of “Taxonomic Consequences of Man’s Activities.” 
A particularly valuable outcome of the meetings at the garden 
is the participation by graduate students as well as established 
scientists and the coverage of both plant and animal taxonomic 
problems. 


44271—59——__3 











Part 5 


SUPPORT OF INTERNATIONAL SCIENTIFIC ACTIVITIES IN 
BIOLOGICAL AND MEDICAL SCIENCES AREAS 


The Biological and Medical Sciences Division is involved in several 
broad areas of support which relate to international activities in 
science. The first of these is research support per se; the second 
involves the support of international travel; the third covers the 
subvention of conferences, symposia, and scientific congresses; and 
lastly, there is a group of miscellaneous activities. 


A. Support or RESEARCH 
1. SUPPORT OF U.S. SCIENTISTS WORKING ABROAD 


The most frequent form of Foundation research support relating to 
international activities in the biological and medical sciences is the 
support of U.S. scientists who, for one reason or another, wish to do 
research at a foreign institution. The reasons for doing research in a 
foreign laboratory or in a foreign geographic area are many, includin 
such things as the character of the research program being carrie 
out in a given laboratory, or an opportunity to do research while on 
fellowship status at a foreign institution, or the necessity for collectin 
forays into other areas than the United States and its Territories i 
one is interested in certain kinds of biological materials which are 
available only in non-U.S. geographic areas. We shall attempt to 
give examples to illustrate the variety of circumstances which lead 
to the support of American investigations in foreign institutions or 
in foreign geographic areas. 

The Foundation, for example, supported the work of Dr. A. U. Dahl 
of the University of Minnesota, a leading scientist on problems of the 
ultrafine structure of pollen grains. Dr. Dahl spent a year doin 
research with Dr. J. Iversew, of the Pollen Laboratory, Geologi 
Survey Institute, Copenhagen, Denmark. Because of the high 

uality of work in electron microscopy being done in this laboratory, 

r. Dahl not only profited in his own research work from this joint 
effort, but also improved his skill in electron microscopy. 

For work relating to the nature of blood flow, blood coagulation, 
and blood transfusion, the Foundation supported the work of Dr. 
Alfred L. Copley at three foreign institutions. These three institu- 
tions were: Comins National de Transfusion Sanguine and the Inter- 
national Children’s Centre in Paris and Charing Cross Hospital of 
the University of London. Dr. Copley worked for approximately 
3 years at these institutions in company with European scientists 
interested in the blood flow problem. As well as performing research, 
he participated in many European conferences on this subject matter. 

he Foundation also has supported the research of Dr. David 
Shemin of Columbia University at the Institut Pasteur in Paris. Dr. 
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Shemin is working on the problem of biogenesis and functions of certain 
cellular constituents. In performing this research, it was Dr. Shemin’s 
wish to collaborate with Dr. Andre E. Lwoff, a world authority in the 
area of research being performed. 

A similar grant has been made for the support of the work of Dr. 
George Kalnitsky of the State University of lowa. Dr. Kalnitsky is 
interested in research on mechanism of enzyme action, and during 
the period of a traveling fellowship from the University of Iowa 
wished to do collaborative research at Oxford University with Dr. 
H. A. Krebs, a leading authority in enzyme biochemistry. 

In another area of biological sciences, the Foundation supported 
for a period of 2 years the research of Dr. A. H. Doermann of the 
University of Rochester at the University of Cologne for work on the 
genetics of bacterial viruses. Initially, Dr. Doermann was invited 
to give a series of lectures at the University of Cologne, and Founda- 
tion support allowed Dr. Doermann to remain at Cologne for an 
extended period of time to do collaborative research with Dr. Carsten 
Bresch at the University of Cologne. The grant also enabled Dr. 
Doermann to visit other outstanding European laboratories where 
research on microbial genetics is being pursued. 

As an example of field studies which require work to be done on an 
international basis, the Foundation has supported the research of 
Dr. A. R. Mead of the University of Arizona who is interested in the 
problem of the distribution and population characteristics of the 
“oiant African snail.’’ Certain populations of this largest and most 
destructive snail have undergone great reductions in the past few 
years in restricted areas of the world. The study supported by 
the Foundation was an effort to determine factors (physiological, 
parasitological, and predatory) which are responsible for the decline 
of this animal in Ceylon. In addition to Foundation support, the 
Rubber Research Scheme in Ceylon and the Planter’s Association 
also provided assistance and encouragement for the research. 

The utilization of equipment which is unique in a given laboratory 
is illustrated by a grant to Drs. Elizabeth and Bryan Boden of the 
Scripps Institute of Oceanography which allowed them to utilize the 
bathyscope at the Museum of Oceanography in Monaco. The use 
of this equipment permitted Dr. Boden to pursue a recent finding 
that bioluminescence is a major source of light at various depths in 
the sea. The funds provided in the grant allowed for an international 
effort which involved American scientists, French scientists, and 
British scientists to work at the Monaco Laboratory simultaneously 
on a variety of problems, each of which required the unique equipment 
available there. 

The above are selected instances of support given to American 
scientists either for independent or collaborative work in laboratories 
and institutions outside the United States. Other representative 
gree made by the Foundation for similar purposes over the last 3 

scal years are shown in table 2. 
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TABLE 2.—Support of American scientists doing research abroad 
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Number |Amount 


$5, 000 


17, 000 
7, 400 
13, 300 
3, 000 


8, 300 
4, 500 
4, 800 
9, 400 


16, 000 


5,000 
2, 900 
2, 900 
1, 600 
18, 000 
14, 000 
1,600 


Institution and investigator Country Grant title 
DEVELOPMENTAL RIOLOGY 
PROGRAM 
University of British Columbia, | Canada...-_...-. Identity of Neurons in Tho- | G~-3257 
Sanjean, J. racic Ganglia of Periplaneta 
Americana. 
Princeton University, Bonner, J. | Scotland. .._.._- Differentiation in the Cellular | G-3936 
a Slime Molds. 
University P New Hampshire, | Belgium. _.-..__- Fertilization Studies of Angio- | G-4285 
ast, C. G. sperms. 
Grinnell College, Mendoza, G_-.-.- Mexico.........- Beeson, in the Goode-| G-5ll4 
ae. 
Cornell University, Gilbert, P. W_.| Bimini and | Relationship of Develo G-5541 
Cuba. Young to Mother in Elas- 
mobranchs. 
ENVIRONMENTAL RIOLOGY 
PROGRAM 
University of Arizona, Mead, A. R.| Ceylon_......--- Population Decline of the G-519 
jant African Snail. 
University of California, Noble, | England_--...._. Protozoan Parasites of Ma-| G-1580 
E. R. rine Fishes. 
University of Kansas, Michener, | Panama_........ Biology of the Arthropod As- | G-2097 
C.D., and Beer, R. sociates of Army Ants. 
University of British Columbia, Canada-.-..-... Acclimation of Oxygen Con- | G-2502 
Dehnel, P. A. — to Temperature 
alinity in Crustaceans. 
Columbia University, Conklin, | Philippines__...| Ecological Study of ee G-3412 
H. C. _—_ ee the 
University of Hawaii, Doty, M. S-_- Peas Primary” Productivity of the G-3833 
acific. 
University of Michigan, Chandler, | Canada_--__.--.- Lapmolory of Northern Lake { G-3936 
.C., and Lauff, G. H. G-1256 
Yale University, Deevey, E. 8_....| France___......- Pidecaemaleay Studies. ____- G-3983 
Stanford University, Brown, W. C_| Philippines._...| Herpetofauna of the Philip- { G-4381 
pine Tropical Forest. G-1261 
New York Zoological Society, | Central and Biology of Tropical Avifauna.| G-4385 
Beebe, W. uth 
America. 
a State University, Pres- | South America._| Ecol Factors Related to { G-~4397 
cott, G. W. the Distribution of Algae. G-520 
University of California, Scripps | Monaco-_.._--._- Sonie Scattering Layer Re-| G-4801 
ents of Oceanograp y, search. 
en, B. 
Iowa State College, Errington, | Northern Petes Phenomena in} G-4806 
P. L. Europe. igher Vertebrates. 
University of Florida, Carr, A_._._..| Cen Reproductive Behavior of {o G-5479 
America. arine Chelonia. G-1684 
University of Tulsa, Barclay, H. G_| Colombia, Paramos of South America as | G-5840 
Venezuela, Biotic Communities. 
and Ecuador. 
GENETIC RIOLOGY PROGRAM 
wT < Rochester, Doer- | Germany---....| Genetics of Bacterial Viruses... G-4405 
mann, A. H. 
University of Wisconsin, Morton, | Hawaii-__.....-.- Genetics of Interracial Crosses | G-6100 
N. E. Hawaii. 
MOLECULAR BIOLOGY PROGRAM 
Sierra Club, Siri, W-...-......-..-- PO ain cosass Copper ieneiegen Expe- | G-701 
University of London, Ingold, C. K_| England. ...._- eee and Behavior of En- | G-1272 
Reed College, Livermore, A. H_--_-}.....do__-.-.---- Synthesis of Glutathione by | G-1955 
the Yeast, Torula Utilis. 
Carnegie Institute of Washington, | Germany - ----.-- Molecular ‘Basis of Sperm G-2177 
puben: D. Activity. 
Cornell University, Scheraga, H. A_| Denmark---.-_- feb ey Properties of | G-2461 
8 an of Iowa, Kal- | England. -_-__--.- ey of Action of En- | G-2545 
University of Vermont, Schein, |..... ind kecta Biochemistry Exchange Pro- | G-2880 
Columbia University, Shemin, D.} France_......... 








Bipeenesle ne Function of | G-5098 | 46,000 
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Tase 2.—Support of American scientists doing research abroad—Continued 


Institution and investigator Country Grant title Number |Amount 





REGULATORY BIOLOGY PROGRAM 


G-3682 
University of London, Copley, | France and Studies on Blood Coagulation + 
ic England. and Transfusion. + 
Grant made directly to Dropkin, | England, Ger- Bio-Assay of Root-Knot Nem- | G-5624 
V.H. many, and atodes Parasitic on Piants. 
Holland. 
SYSTEMATIC BIOLOGY PROGRAM 
B. P. Bishop Museum, Van | Europe and Elateridae of Oceania and | G-2898 
Zwaluwenburg, R. H. Australia. New Guinea. 
Dartmouth College, Wilson, OC. L_.| Australia_....... — Anatomy of the Dil- | G-3263 
University of Chicago, Emerson, | Europe.......... Taxonomic and Phylogenetic | G-3266 
A. E. Study of Termites. 
Creity of Michigan, Mce- | Mexico.......... Vascular Flora of Jalisco_...... G-3305 
augh, R. 
University of Hawaii, St. John, H_- By ia moet Punters of the Pacific Is- | G-3862 
e 8 4 
Russell Sage College, Sayre, G-_...- Europe.......... Bibliography of Publications | G-4322 
on Names of Mosses. 
University of Minnesota, Dahl, | Denmark.-..--.- ir Structure of Pollen | G-4448 
A. O. rains 
Verenty of California, Stirton, | Australia_....... Tertiary Mammals of Aus-| G-5632 


Note.—The above are a pny of 52 grants made in this program since July 1, 1956, involving a 
grantee’s work or field study in a foreign country in connection with his research. 


2. SUPPORT OF FOREIGN SCIENTISTS DOING RESEARCH IN THE UNITED 
STATES 


The Foundation frequently makes funds available to institutions 
of higher learning within the United States for the support of a staff 
member who wishes to bring into his laboratory for one p e or 
another an outstanding scientist from abroad. "Phe purpose of bring- 
ing such an individual to this country ranges from that of givin 
specialized training to the invited guest to participation on an equa 
basis in the pursuit of a high-grade research program. For example, 
funds have been made avsiieh e to Dr. T. H. Bullock of the University 
of California, Los Angeles, which permitted the presence of two out- 
standing European biologists to collaborate with Dr. Bullock in the 
research on the physiology of environmental stress. Dr. Harold 
Barnes of the Scottish Marine Biological Station and Dr. Otto Kinne 
of the University of Kiel have been working with Dr. Bullock on the 
influence of differential temperatures and salinities on various forms 
of sea life. 

To illustrate how such grants support the training function, funds 
have been made available by the Foundation to Yale University for 
the support of the research of Dr. E. S. Deevey wherein he has pro- 
vided a stipend for a research assistant who is interested in obtainin 
further training in the general area of paleolimnology. Over a perio 
of time, it is Dr. Deevey’s plan to invite other nationals to join his 
laboratory staff for a period of a year at a time. 

Genetics is an area of biological and medical sciences wherein U.S. 
scientists have been particularly active in inviting foreign scientists 
to participate in U.S. research programs. This field is important 
currently because of the fallout problem. Several Foundation grants 
to geneticists have enabled more than a dozen foreign scientists to 
visit laboratories in the United States for periods ranging from a few 
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ants in this 
area made during the last. 3. fiscal years are shown in table 3. 


TaBLEe 3.—Support of foreign scientists doing research in the United States 





Institution and 
investigator 


DEVELOPMENTAL BIOLOGY 
PROGRAM 


Number | Amount 


ee | ee | | 





Yale. University, Poulson, | Kanehisa,T. (Japan)..| Physiological and Develop- | ‘G-2892 $18, 800 
D. F, mental Genetic Studies on 
Drosophila. 
Paiversity of Wisconsin, | Ross, I. K. (Canada)...| Com tive Morphogene- | G-3375 23, 500 
a ' ; or Washingt G P.L.H howler ef ser aie G-4388 22,000 
niversity 0 as on, onse, P. L. H. logy oO ormation 
Whiteley, A. H. (France). and Development of Eggs 
of Marine Invertebrates, 
North Carolina State College, | Mia, A. J. (Pakistan).| Growth in vitro ofthe Shoot | G-4304 23, 000 
Ball, E. Sint of Certain Seed 
cay University, Bourne, | Stewart, V. W. Enzyme Activity in Cells of | G-6005 27, 600 
om. (England). Young and Old Animals. 
Yale University, Boell, E. J..| Weber, R_......-....- Developmental Changes in | G-4288 7, 000 
Mitochondria. 
ENVIRONMENTAL BIOLOGY 
PROGRAM 
> > University, Deevey, | Horie, 8. (Japan).....- Paleolimnology Studies- --_- G-4802 14, 000 
University of California, | Barnes, H. (Scot- Physiological Ecology of |{ G-5472 5, 600 
‘ ‘ land), Kinne, O. Marine Invertebrates. G-3235 31, 000 
(Germany). 
GENETIC BIOLOGY PROGRAM 
Srgetent University, Steere, “em in A, (Fin- Cytology of Bryophytes..._. G-186 10, 600 
“ie and). 
Johns Hopkins University, | Kihlman, B. Role of Oxygen in Chemical | G-2233 7,800 
Swanson, C. P. (Sweden). Mutagens. 
University of Texas, Stone, | Boyes, J. W. Collection of Various Dip- | G-3839 2, 100 
W. 8. and Wheeler, M. R. (Canada). wwe for Cytogenetic Anal- 
ysis, 
Stanford University, Perkins, | Ishitani, C. (Gapan), Genetic Recombination in | G-3840 25, 000 
D. D. Calan . Neurospora. 
University of California, | Becker, H. J. Development Genetics..._-- G-4252 18, 000 
Stern, C. (Germany), 
‘okunhau, C. 
Gapan). 
Harvard University, Mayr, | Staiger, H. (Switzer- | Analysis of Variation in| G-5533 21, 000 
E. land). Two Marine Intertidal 
Organisms, 
University of Texas, Hsu, | Namma,G.K.(India), | Mammalian Chromosomes | G-5645 10, 350 
T.C, Makomo, 8. in vivo and in vitro. 
(span), 
j an, A. 
ewoten). 
University of Kansas, Miche- | Moure, J. 8. (Brazil)..| Systematic studies of South | G-2963 9, 000 
ner, C. D. American bees. 
State College of Washington, | Brundin, L. Z. Taxonomy of Nonbiting | G-3870 1,700 
Brundin, L. Z. (Sweden). Midges. 
Smithsonian Institution, aan Study of Type Specimens | G-40380 14, 900 
Morton, ©. V. (Switzerland). of Ferns. 





8. SUPPORT OF FOREIGN SCIENTISTS DOING RESEARCH ABROAD 


Under certain circumstances, the Foundation will also support the 
research of a foreign scientist in a foreign laboratory. The conditions 
under which such grants are made are rather explicit. One of the 
conditions which must be met if Foundation funds are to be used to 
pe iy foreign research is that the research be of a sufficiently high 

iber that there is no Cpe: that its pursuit will be to the advan- 
tage of the scientific field involved. A second condition which may 
be applied is that the laboratory be a source of training for American 
students, either predoctoral or postdoctoral. A third criterion covers 
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instances where research has been initiated in a laboratory in the 
United States and is being carried to an appropriate coriclusion in the 
scientist’s home laboratory, following his stay in the United States. 

An example of a Foundation grant to support work in a forei fe 
laboratory is that made to MeGill University in Montreal, Cana 
for the support of the research of Drs. Herbert Jasper and D. 
Hebb. The research is concerned with problems in i kekckie 
and qualifies for support both on the basis of its high quality and t 
fact that the laboratories at McGill represent an outstanding Giaining 
source for American students. Similarly, a Foundation grant was 
made to support the work of Jacques Monod in the area of biochem- 
istry at the Institut Pasteur in Paris. Again, the grant was justified 
on the basis of the outstanding character of the research as well as on 
the basis of the laboratory’s role in the training of American post- 
doctoral students. Other representative grants in this area made 
during the last 3 fiscal years are shown in table 4. 


TABLE 4.—Support of foreign scientists doing research abroad 


Institution and investigator Country Grant title Number | Amount 


METAROLIC RIOLOGY PROGRAM 


Institut Pasteur, Monod, J_____- --- France__..| Specific Factors in Enzyme and | G-6473 $40, 250 
Protein Biosynthesis. 
McGill University, Quastel, J. H_.| Canada__.| Factors Controlling Uptake and | G-6474 35, 700 


Transport of Amino Acids. 
MOLECULAR RIOLOGY PROGRAM 


Kyoto University, Fujita, H_------ Japan_....| Studies on the Differential Equa- | G-3599 1, 700 


tion for the Ultracentrifuge. 
PSYCHORIOLOGY PROGRAM 


G-4413 21, 400 


McGill University, Jasper, H--.-- Canada_.._}| Neurophysiological Studies ____.... { G-1848 16, 700 


B. Support or TRAVEL 


Foundation programs which enhance the interaction of American 
and foreign scientists cover the support of travel costs for foreign 
scientists participating in meetings held in the United States, the 
support of the travel of American scientists going to international 
meetings abroad, and the support of miscellaneous travel of Ameri- 
can scientists for a variety of individual purposes. 


1. SUPPORT OF TRAVEL OF FOREIGN SCIENTISTS PARTICIPATING IN 
MEETINGS HELD IN THE UNITED STATES 


The typical example of support given to foreign scientists who come 
to the United States to participate in meetings in this country is the 
grant made to the Long Island Biological Association for its annual 
symposium on experimental biology. This meeting is recognized 
throughout the world as one of the outstanding conferences on prob- 
lems within the general area of developmenta T and genetic biology. 
Foundation grants have provided for the travel of lovee participants 
for the last 3 years. 

Another example of support along these lines is the grant which 
was made in partial support of the Sixth Congress of the International 
Society of Hemotology that last met in Boston in the summer of 
1956. This is a regularly scheduled international congress, few of 
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which have been held in the United States within the last decade. 
Funds provided by this grant were used to defray the expenses in- 
curred in bringing 10 outstanding foreign hemotologists to the United 
States for the purpose of participating in the meeting. Sessions 
were held on basic subjects including platelet factors, fibrinogen and 
fibrinolysis, crythropoietic hormone and metabolic action of folic acid 
and vitamin Bis. 

Other representative grants which have been made by the Founda- 
tion over the last 3 fiscal years to enable participation of foreign 
scientists in meetings held in the United States are shown in table 5. 


TaBLe 5.—Support of travel of foreign scientists participating in meetings held in 
the United States 








Meeting Date Number | Amount 
Symposium on Quantitative Biology_-_.............-...---.-... June 1956_........- G-2286 $6, 500 
Conference on Metabolism of Mucopolysaccharides___-_._-..-.._].-... O64, 32508. Sk G- 2432 3, 200 
International Federation of Clinical Chemistry.-............._. August 1956._....- G-2439 4, 000 
Symposium on Quantitative Biology. -......................-.. June 1958_._....-.. G-4924 6, 500 
American Phytopathological Society..................-......-.- August 1958__..__. G-5591 3, 400 
Symposium on Hecent Advances in Ornithological Research....| October 1958-- ._-- G-5278 2, 800 
Symposium on Progress in Systematic Biology..............---- December 1958....| G-5264 2, 500 
Conference on Darwinian Evolution. --_..........-...--------.- November 1959....| G-3154 18, 000 


2. SUPPORT OF TRAVEL OF AMERICAN SCIENTISTS TO INTERNATIONAL 
MEETINGS 


For the past several years (with the exception of fiscal year 1956), 
the Foundation has obtained a line-item appropriation for the specific 
purpose of assisting American scientists in Sana the cost of travel 
to participate in international meetings held abroad. Support of such 
activities by the B. & M.S. Division is limited to those areas of science 
which have direct relationship to the Division’s basic research pro- 
gram. It is the practice generally to make travel grant awards on an 
individual basis in amounts sufficient to cover the cost of round-trip 
air fare travel from the scientist’s home campus to the site of the 
meeting. Seleetion of grantees is made on the basis of screening of 
applications by an appropriate advisory panel. 

able 6 indicates the meetings for which foreign travel grants were 
made by the Foundation over the last several years. 


TABLE 6.—Support of travel of American scientists to international meetings 


Meeting Number | Amount 


5th International Neurological Congress_......... 
6th International Congress for Microbiology._....|....- { G-376 2, 500 





Faraday Society Discussion on Nucleic Acids and 500 
Nucleoproteins. 

Policy Board, International Union of Biological 1,000 
Sciences. 

3d International Gerontological Congress_-----.. 2,000 

8th International Botanical ee é 8, 965 

Symposium on Comparative Endocrinology of 


VR eee ae 4, 550 


2d Inter-American Congress of Psychology._....-. 2, 000 
Interim Council Meeting, International Union of 
Bio Ch : 1, 280 
14th Meeting of Japanese Medical 1,200 
Association. 
Commission International de L’Eclairage--_-._.... 750 
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TaBLz 6.—Support of travel of American scientists to international meetings— Con. 
























Meeting 


—. SS | | ————_— 


3d International Congress of Biochemistry. -..... 


Faraday Society Conference on Physical Chem- 
istry of Enzymes. 


14th International Congress of Pure and Applied 
hemistry. 

Ist International Congress of Human Genetics -- 

Organizational Meet of International Society 
of Bioclimatology and Biometeorology. 

International Genetics Symposia__.._............ 

ist Regional Congress on Electron Microscopy -- 

Executive Committee, International Gaon of 
Biological Sciences. 

Section of > Psychology and Animal 
Behavior, International Union of Biological 


Sciences 
Conference on Parasites and Their Vertebrate 


Ait Union Conference on Antibiotics. ...........- 
2d International Congress of Photobiology... ---- 
Tereentenary Commemoration of the Harveian 


Society. 
Ist International Congress of Neurological Sci- 


ences. 
3d International Congress, International Union 
for the Study of Social Insects. $= |j.-  § |7777-90---------- 
$ Oonarens, ternational Association of Geron- 


15th International Congress of Psychology...-..-| qo 


International Congress of Nutrition ..............|-.-.- 
Enzyme Commission, International Union of 
PTI Fes ee, | ee ane ee 
6th Conference, International Society for Biologi- 
SES EADY ee bade xk nb Sian meee 


9th International Congress of Cell Biology- -......|----- 


ist International Congress, Society of Bioclima- 
tology and Biometeorology. 
International Conference on Biogenesis...........| August 1957_.... 


4th International Ethological Conference.--......- 
British. Association for the Advancement of}--... 


Science. 
International Symposium on Enzyme Chemistry. 


Cultivated Plants. 
Conference on Extrachromosomal Heredity. ..... 
Symposium on Classification of Brackish Waters. 


12th International Ornithological Congress_...... 
8 —— on Physiological Relations Between |-..... 
Nt leus and Cytoplasm. 


7th International Congr of Microbiology-.....|.....do..........- 
Australian and coe d AAS, Symposium j..... 


taoee Commission, International Union of |..... 
iological Chemistry. 


B 

Commission on preees, International Union of |...-. 
Pure and Applied an 

Symposium on Utilization of Nitrogen and its |.....do......-...-. 
Compounds by Plants. 


secre eeeen= 











Amount 





$10, 660 


4, 000 


1,000 


3, 700 
750 


25, 800 
1, 000 
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3. MISCELLANEOUS TRAVEL SUPPORT 


Over and above the two general programs described above, the 
Foundation attempts to encourage progress in various scientific areas 
by facilitating person-to-person exchange of ideas and information 
on an individual basis under appropriate circumstances. Thus, over 
and above the support of travel to organized meetings, an individual 
scientist may request travel por bang > the purpose of exchange of 
scientific information and have his request evaluated for merit as an 
individual case. 

For example, small travel grants have been made to a number of 
U.S. scientists to enable them to travel in Western European countries, 
to Australia and Japan, and to South America for the purpose of 
direct exchange of scientific information on research programs, for 
visiting laboratories and participating in seminar discussions, and for 
the purpose of visiting libraries in connection with the preparation of 
materials for publication. 

A representative list: of such grants which have been made over 
several recent years is shown in table 7. 


TaBLE 7,— Miscellaneous travel support 








Institution and investigator Purpose of travel Number | Amount 
Indiana University, Kantor, J. R......... Travel in Europe in connection with | G-1243 $2, 300 
preparation of manuscript on history 
of psychology. 
University of Minnesota, Brown, A. H..-| Travel to en for series of lectures at | G-1430 400 
Tokyo and Kyoto Universities. 
Notional Academy of Sciences, Meschieri, | Extension of Fullbright fellowship to | G-1755 500 


allow Dr. Meschieri to visit —- 

ogy laboratories and research facilities 

in United States. 

California Institute of Technology, | Travel to England in connection with | G-1838 725 
Sperry, R. W. invited lectures on visual perception. 

International Union of Physiological | Travel of two teams of physiologists | G-3866 10, 000 
Sciences, Visscher, M. B., y. throughout the Americas, giving lec- 

tures and holding conferences. 


Brandeis University, Kamen, M. D_.--.- Travel to Austria and Sweden to visit | G-4523 24, 500 
laboratories, in connection with re- 
o visit fastit 

State University of lowa, Janes, R. G_.._| To visit tute of Ophthalmology in | G-5153 800 
ian to discuss experimental work 
on eye. 


4. DIRECT SUPPORT OF INTERNATIONAL SCIENTIFIC MEETINGS 


The Foundation is sometimes called upon to make a direct grant 
in support of the expenses of international scientific meetings, usually 
held in this country, but sometimes held abroad. Grants made for 
this purpose cover expenses relating to the meeting itself, in contrast 
to specific grants relating to the travel of either American scientists 
or the travel of foreign scientists coming to this country. Organiza- 
tional costs for planning conferences and costs of publications of the 
results of the meetings are instances of the type of expense met by 
this category of grants. 

One example is the Retina Foundation which received a grant for 
its conference on The Chemical and Physical Structure of Muco- 
polysaccharides, held at Ipswich, Mass. Forty invited participants 
and 20 additional guests attended the meeting, representing the United 
States, Canada, England, Sweden, and Denmaak. 
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Another example is the conference on Comparative Endocrinol- 
ogy, held at the Long Island Biological Laboratory, Cold Spring 
Harbor. This conference was supported by an NSF grant. It in- 
ane some 25 research investigators from outside of the United 

tates. 

An example of an important symposium which was supported by 
the Foundation was the Symposium on Cellular and Humoral Aspects 
of the Hypersensitive State. Within the past few years, renewed 
interest has been focused on the study of the basic immunological, 
physiological, and biochemical mechanisms underlying the hyper- 
sensitive states. Recent investigations in this very controversial 
field of allergy have resulted in significant progress in several areas, 
including the differentiation between allergic reactions involving cir- 
culating antibodies of the “reagin’’ type, and the development of 
methods for the study of hypersensitivity and the induction of the 
delayed hypersensitive state. 

Although recent observations have provided new experimental 
approaches and rapidly changing concepts, these newer findings and 
ideas had not been assembled and correlated with previous knowledge 
in this area. The symposium was held for this purpose at the New 
York Academy of Medicine during March 1957. Papers were pre- 
sented by 18 invited participants, including 4 European leaders in the 
field. The presented papers and discussions are being published. 

An idea of the wide range of conferences and symposia in the area of 
the life sciences, supported by the Foundation, is indicated in table 8. 


TABLE 8.—Support of conferences, congresses, symposia, etc. 





Meeting Date Number | Amount 
June 1953........| G-803 $1, 500 
June 1954.......- G-963 1, 500 
Annual Symposia for the Study of Development and Growth----- — ot bn : — 
June 1957.......-| G-3739 5, 800 
June 1958_......- G-5065 5, 700 
apeion Biochemical and Physiological Interrelationships | November 1953.._| G-393 8, 200 
of Glutathione. 
Symposium on The Mammalian Fetus—Physiological Aspects of | June 1954.....-.- G-619 6, 500 
Development. 
International Conference of Marine Biological Laboratory Di- | April 1955_.....- G-1188 4, 000 
rectors. 
Conference on ‘Tissue Elasticity.....-....-.........--....--........ 4,900 
Conference on Recent Advances in Invertebrate Physiology 10, 000 
1956 Developmental Biology Workshop_._...-....-..-------------- 10, 400 
Partial Support for Publication of Proceedings of the International | September 1956..; G-2859 4, 500 
Genetics Symposia. 
22d Cold Spring Harbor Symposium on Quantitative Biology....| June 1957_..-...- G-3052 6, 500 
Symposium on Photoperiodism.--__-.............--.---- PIA AY S October 1957....| G-4115 13, 800 
General Support of 10th International Congress of Genetics....| August 1958-...- G-4250 26, 000 
Conference on Salt Marsh Research............-.-.-..-----------. March 1958___..| G-4279 10, 800 
General Support of 4th International Biometric Conference- -----.- September 1958..; G-4773 2, 500 
MeSemames rath Institute Symposium on the Chemical Basis of | March 1958_..._- G-4961 6, 500 
evelopment. 
International Congress of Radiation Research..............-.-....- August 1958_-_..-. G-4975 7, 500 
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5. GRANTS FOR THE SUPPORT OF MISCELLANEOUS INTERNATIONAL 
SCIENTIFIC ACTIVITIES 


The Foundation is sometimes called upon to assist with a variety 
of international scientific endeavors which may be categorized as 
miscellaneous. For example, the Foundation has for several years 
been supporting what is known as the American table at the Naples 
Zoological Station. This station is one of the outstanding interna- 
tional marine biological laboratories, and funds are made available 
by the Foundation for the purpose of defraying expenses connected 
with making space available to support the work of visiting American 
biologists. 

Another example of a miscellaneous grant in support of an inter- 
national scientific enterprise is that made to the National Academy of 
Sciences in partial support of the preparation of an international 
Directory of Psychologists. Prior to the preparation of this publica- 
tion there was no systematic source of information about either psy- 
chologists as individuals or psychological laboratories throughout the 
world. The directory as compiled serves as a means of identifying 
sey Seren and laboratories and the type of work being pursued 

each. 
te addition to the two examples given, the list of grants indicated in 
table 9 covers the Division’s support of miscellaneous scientific 
activities over several recent years. 


TABLE 9.— Miscellaneous international scientific activities 


Institution and investigator Purpose of grant Number | Amount 


—— OY —— 


BEE Equipment of laboratory at U.S. Em- G-477 $3, 000 
bassy, London, for science attaché. 


ene Biological Station, Sutcliffe, em of research at Bermuda Biological oun 10, 000 
oie t 


ation 19, 000 

: G-5564 12, 500 

Naples Zoological Station, Dohrn, P....| Support of two American tables at Naples || ore | aoe 

National Academy of Sciences. ........-. International Directory of Psychologists - - ce = 

International Institute of Embryology, | Support of basic research at Second Inter- | G-2242 L 800 
Raven, C. national Workshop of Embryology. 

International Association for Plant | Directory of Specialists in Plant Taxon- | G-2433 4, 700 

Taxonomy. omy. 
Society of Systematic Biology........... eeu of Specialists in the Taxonomy | G-2964 8, 400 
of Animals. 

Harvard University, Mayr, E-......--- Check list of birds of the world_..........- G-3124 17, 000 

National Academy of Sciences. -.......- Partial ougpert of Pacific Science Board...| G-3451 45, 000 

University of Alaska, Mick, A. H.---._- Support of Norwegian consultant on high G-4971 2, 500 


latitude physiology for 3 months. 














Part 6 


THE DIVISION OF SCIENTIFIC PERSONNEL AND 
EDUCATION 


The National Science Foundation fellowship programs—all of which 
include awards in the life sciences—are administered by the Division 
of Scientific Personnel and Education. These programs are designed 
to strengthen the Nation’s scientific potential by providing support for 
advanced training in the sciences directed toward the development of 
highly qualified research scientists and for further study in the sciences 
directed toward increasing the competence of science teachers. No 
new fellowship programs were introduced during fiscal year 1958. 
The four existing fellowship programs were expanded; a significant 
number of additional awards were offered in April 1958, made possible 
by supplemental funds appropriated by the Congress. 


A. GRADUATE FELLOWSHIPS 


This program of predoctoral awards is designed to offer support to 
unusually able students to enable them to complete their graduate 
studies with the least possible delay. Awards are available to any 
citizen of the United States who has demonstrated ability and special 
aptitude for advanced training in the sciences and who meets the 
requirements of one of the following categories: 


1. First year fellowships 
For students entering graduate school for the first time or those 


who will have completed less than 1 normal year of graduate study as 
of the beginning of the tenure of their fellowships. 
2. Intermediate fellowships 

For students who will have completed, as of the beginning of their 
fellowships, an amount of graduate training considered by the institu- 
tions at which they are in attendance to be a normal year of graduate 
study, but who will require more than 1 additional year to complete 
the requirements for s deveatal degree. 


3. Terminal year fellowships 

For students who expect to complete the requirements for a doctoral 
degree within 1 calendar year from the date on which they enter on 
the tenure of their fellowships. 


Stipends ' for each of the three levels of predoctoral fellowships are 
as follows: 


BO8 VON ecb de a NUn nhc ddd yecoudiecansdebieecengquessuw $1, 800 
SES ee. Se a 2, 000 
TNE « h aBic nd dbo Hel. is Peace e ones debian nonnacee 2, 200 


1 Stipends and allowances indicated in this chapter are based on fiscal year 1959 programs rather than 
fiscal year 1958. In general, these levels of sup were higher than those in effect in fiscal year 1958. 


33 











34 THE NATIONAL SCIENCE FOUNDATION 


The annual stipend is available to fellows who elect the full year 
(12 months) option. Fellows electing an academic year (9 months) 
award will receive nine-twelfths of the annual award. Married fel- 
lows normally will be provided a dependency allowance of $500 plus 
$500 for each dependent child for a fellowship of 12 months’ tenure, 
but adjusted for the shorter option. Tuition and required fees will 
be paid by the National Science Foundation. Additional allowances 
available upon individual justification include an amount not to ex- 
ceed $250 for a fellowship year to’assist in defraying the cost of special 
equipment and materials, and special travel. 

The program of predoctoral awards is now in its seventh year of 
operation. The prestige of holding an NSF predoctoral fellowship is 
much sought after by top quality graduate students in science. Com- 
ments received from participants and other scientists continue to be 
preponderantly favorable. Statistical details concerning the awards 
given in the life sciences are shown in tables 10-14. 


TaBLE 10.—First year. predoctoral awards, 1958-59; summary of applicants, 
finalists, honorable-mention recipients, and awards offered 







Finalists Honorable Awards 
mention offered 
Total Total 
prelim- com- 
Field inary pleted Percent 


Num.-} Percent} Num-} Percent 


applica- | applica- |Num-} com- 
( fi ber | of final-} ber | of final- 


tions tions ber | pleted 














applica- ists ists 
tions 
Life sciences: 

Ses set shack oo beds 7 7 6 85.7 5 83.3 1 16.6 
PP OORURY «So cnnapecccesoces 7 ll 9 81.8 5 55.5 2 22.2 
Biochemistry._.................. 14 58 56 96. 5 38 67.8 8 14.3 
INS i. 5s echessiccninnscnidsdbesiagiianl 1 10 9 90.0 3 33.3 + 44.4 
Botany 7 30 30 100.0 18 60.0 8 26.6 
General biology 5 6 5 83.3 3 60.0 2 40.0 
Genetics 7 8 8 100.0 6 75.0 1 12.5 
Medical sciences ll 27 24 88.8 18 75.0 4 16.6 
Microbiology..............-.-..- 9 26 24 92.3 14 58.3 5 20.0 
I Eames 29 48 44 91.6 28 63. 6 8 18.1 

MIE > cu ccctatonnsdbesesncsace 30 106 95 89. 6 58 61.0 22 23.1 

Total, life sciences............- 127 337 | 310 92.0} 196 63.2 65 20.0 


TABLE 11.—Intermediate predoctoral awards, 1958-59; swmmary of applicants, 
finalists, honorable-mention recipients, and awards offered 





Finalists Honorable Awards 


mention offered 
Total Motel Loto oO | 
pretim- com- 
Field inary pleted Percent 


applica- | applica- |Num-| com- |Num-} Percent)/Num-} Percent 
tions tions ber | pleted ber | of fimal-| ber | of final- 





_ ists ists 

tions 

Life sciences: 
PE idancéhommanckesiund 6 17 15 88.2 il 73.3 2 13.3 
IID ss witha njectagnae cme: 7 33 33 100.0 19 57.5 7 21.2 
EEE DS 1 52 51 98.0 30 58.8 20 39.2 
Ee 2 7 7 100.0 1 14.2 6 85.7 
SR RI: 8 34 32 94.1 25 78.1 5 15.6 
General biology..-...-..-...---.- 1 6 6 100. 0 1 16.6 4 66.6 
GOUOR se ota Sc cca cce ccs scc ene 3 25 25 100.0 12 48.0 12 48.0 
Medical sciences..............-.- 9 31 27 87.0 12 44.4 9 33.3 
Microbiology... - & 26 22 84.6 14 63.6 2 9 
Psychology------ 13 40 38 95.0 16 42.1 18 47.3 
Zoology .....----- jsotnneneania 23 120} 113 94.1 62 54.8 37 32.7 

Total, life sciences............-. 81 391 | 369 94.3 | 203 55.0 | 122 33.0 
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TABLE 12.—Terminal predoctoral awards, 1958-59; summary of applicants, 
finalists, honorable-mention recipients, and awards offered 









Finalists Honorable 

















Total Total 
prelim- com- 
Field inary pleted Percent 
applica- | applica- |Num-} com- 
tions tions ber | pleted 
applica- 
tions 
Life sciences: 

DR incase cthtehnccccsska< 3 7 6 85.7 66. 6 2 33.3 
REUNION. 6 « Sti ont ccnnscnees 4 ll 9 81.8 44.4 5 55.5 
NE = nccdecatccceencess 0 15 13 86. 6 30.0 8 61.5 
, | ee 0 a 4 100. 0 75.0 1 25.0 
EE td ing anes caste 0 2 19 95.0 47.3 7 36.8 
General biology. --.-...--..--.----- 0 1 1 100.0 0 1 100.0 
OB 66'S 45 CEES 65 - database 1 ll ll 100.0 63.6 4 36.3 
Medical sciences... ............- 4 6 4 66. 6 50.0 2 50.0 
Microbiology -.-..--.-.-+.-----.-- i 8 8 100.0 50.0 4 50.0 
POR ORIIIEE «cnn So adeeb sb erence 4 22 19 86.3 57.8 4 21.0 
BEG so cage sccsteantsteoesae 7 49 46 93.8 41.3 25 54.3 
Total, life sciences. _........... 24 1544 | 140 90.0 67 47.8 63 45.0 





TABLE 13.—Distribution of predoctoral awards offered by scientific field and year, 






















58-59 
Field lst year Intermediate| Terminal Total by 
year field 
Life sciences: 

Reams 6 in nin ong 4445558565 < 0st west 1 2 2 5 
BE negovcboccensothsontpnenntee 2 7 5 14 
BinGene Fed. -bi Li. ses Ll. 8 20 8 36 
II cuitinnterlnhastbepepdibthimnte 4 6 1 ll 
ete netet eR ecsccosatshstceoenbouk 8 5 7 20 
General biology -.....-....-.-.-..--.---.-.. 2 4 1 7 
CT cath adhabiethnendpentnccutiacaneds 1 12 4 17 
Medical sciences. 4 9 2 15 
Microbiology - --. 5 2 4 ll 
Psychology - . - 8 18 4 30 
ZOCOR 5da6dko 5565 he sb beh sei smcn ceed 22 37 25 M4 

Total, life sclences.......................- 65 122 63 250 

TaBLe 14,—Predoctoral renewal applicants, 1958-59 
Intermediate year Terminal year Total 
Field 
Applicants} Renewals | Applicants| Renewals | Applicants} Renewals 
offered offered offered 
Life sciences: 

Agriculture. ............-- 3 3 2 2 5 5 
Anthropology--...........- 3 3 4 3 7 6 
Biochemistry --.........-.- 16 16 7 5 23 21 
bcm ainciionapes: 3 3 1 1 4 4 
SE thscnaesiesdec~a 2 2 6 6 8 8 
General biology........-..- 3 3 0 0 3 3 
OS ie 6 6 3 3 y a 
Medical sciences---.-......-. 9 7 3 2 12 9 
Microbiology - ......-..--- 3 2 4 4 7 6 
Psychology --....-..--...---- 8 8 2 1 10 9 
BO ad dnwseccessawusene 15 14 18 18 33 32 

Total, life sciences. --... 71 67 50 45 121 112 
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The procedure in regard to renewal awards was similar to that fol- 
lowed last year. Special subpanels of NRC screening panels separated 
renewal candidates into two groups; those who performed satisfac- 
torily as graduate students of fellowship caliber and to whom renewal 
awards should be made and those whose performance, for one reason 
or another, had not measured up to expectations. As a result of this 
procedure, 442 out of 510 renewal applicants, or 86.7 percent, were 
offered awards, a somewhat lower percentage than last year. 

It is not planned to increase the number of awards in this program 
to any large extent. Its purposes are best served by keeping it highly 
selective and highly competitive. 


B. POSTDOCTORAL FELLOWSHIPS 


The postdoctoral fellowship program is intended primarily for sci- 
entists who have recently received a doctor’s degree in one of the 
fields listed above and who need and are qualified for additional 
advanced training preparatory to specialized scientific work. Grants 
may provide for tron 6 to 24 months of advanced study. There are 
two award periods each year for this program. 


Stipends and allowances 


Stipends depend upon the length of tenure. Fellows studying under 
a 12-month tenure receive an annual stipend of $4,500. Stipends for 
tenures of shorter duration are computed proportionately. Postdoc- 
toral fellows studying longer than 12 months (and also renewal post- 
doctoral fellows) receive stipends computed at the rate of $5,000 per 
annum. Married fellows normally will be provided upon request 
with a dependency allowance of $500 for a spouse and $500 for each 
dependent child. Additional allowances available upon individual 
justification include an amount not to exceed $500 for a fellowship 
year to assist in defraying the cost of tuition, required fees, special 
equipment and materials, and special travel. 

This program, too, is in its 7th year of operation and continues to 
run smoothly. Statistical details concerning awards given in the life 
sciences are shown in tables 15 and 16. 
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TABLE 16.—Regular postdoctoral awards offered by field—March and April 1958 












Applicants Finalists Awards offered 
Field 
New | Renewal | Total} New | Renewal | Total} New | Renewal | Tota! 
Life sciences: 

PS. ntiinnaon odmsiowdiie 13 0 13 q 0 uv 4 0 4 
Anthropology ---_..-..- ea teoue 10 0 10 6 0 6 4 0 4 
Biochemistry -..----- a> ae 2 33 22 2 24 7 1 8 
Biophysics__-_----.- 6 0 6 6 0 6 1 0 1 
IN eo is 3 8 1 9 6 1 7 1 1 2 
General biology --- 2 1 3 2 0 2 0 0 0 
Genetics __-_-___- dala i 13 0 13 8 0 8 2 0 2 
Medical sciences. -_--........- 46 2 48 33 2 35 10 2 12 
Microbiology - ..-.....-.-...-.-- 12 1 13 6 1 7 2 0 2 
PE sv cnccconacodckinwelil 20 1 21 8 1 9 5 1 6 
PEE saanilccccnivncngconades 34 2 36 21 2 23 3 2 5 
Total, life sciences...........| 105 10 | 205; 127 9} 136 39 7 46 


C. SENIOR POSTDOCTORAL FELLOWSHIPS 


Senior postdoctoral fellowships are awarded to scientists of demon- 
strated ability and special aptitude for productive scholarship in the 
sciences. Awards provide opportunity for highly specialized study 
and research during a period of leave. The program is kept highly 
flexible in nature so that it can be adjusted to the individual needs 
of the fellow. There is a single award period each year. Tenures of 
from 3 months to 2 years are available. 


Stipends and allowances 


Stipends are computed so as to make available approximately 
the same income as that derived from the fellow’s normal salary. 
No stipend is less than $4,500 per annum before adjustment for 
supplemental income. No basic stipend exceeds $12,000 per annum 
and no award after adjustment is less than $2,000 per annum, including 
allowances. In addition to stipends, limited allowances are provided 
for travel, tuition, and fees, and certain research expenses. In fiscal 
year 1958 this program was in its third year of operation. Statistical 


details concerning awards given in the life sciences are shown in 
table 17. 


TaBLe 17.—Senior postdoctoral applicants and awards offered by field 


October 1957 March and April 1958 | Total, fiscal year 1958 


Field of study 


Applicants} Awards | Applicants} Awards | Applicants; Awards 
offered offered offered 





Life sciences: 
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D. SCIENCE FACULTY FELLOWSHIPS 


This program was designed particularly for the many college 
teachers of science, mathematics, and engineering who were drawn 
into teaching after receiving only a nominal amount of postbacca- 
laureate training, as well as for those who have been teaching for a 
long time with but little opportunity for ‘refresher training” in their 
fields of specialization. Tenures of from 3 to 15 months are available. 


Stipends and allowances 


Stipends are individually computed to provide approximately the 
same income as the normal salary. The award is adjusted so that 
the combined support from the Foundation’s award and other com- 
parable sources will not exceed $12,000 per annum. A minimum 
award of $2,000 per annum (including allowances) is provided by the 
Foundation regardless of other support and in all cases science faculty 
fellows will be assured an income of not less than $4,500 per annum. 
Allowances include tuition and fees, travel, and special program 
expenses. 

his is the second year of awards in the science faculty program. 
Statistical details concerning awards given in the life sciences are 
shown in table 18. 


TABLE 18.—Science faculty applicants and awards offered by field 


October 1957 March and April 1958 | Total, fiscal year 1958 





Field of study 


Applicants| Awards | Applicants; Awards | Applicants} Awards 
offered offered 





offered 
Life sciences: 

9 0 10 6 19 6 
1 0 3 2 4 2 
+ 1 9 3 13 4 
5 1 15 7 20 8 
17 3 30 ll 47 14 
0 0 1 0 1 0 
7 2 9 1 16 3 
4 1 9 3 13 4 
5 1 4 1 4 2 
tak sinceseesecunes 28 4 48 20 76 4 
Total, life sciences._...-- 80 13 138 54 218 67 
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Part 7 
SCIENCE INFORMATION SERVICE 


The Foundation, through its Science Information Service, fosters 
cooperation and coordination of scientific information activities 
among agencies of the Federal Government and among non-Govern- 
ment organizations engaged in activities in this field. A major goal 
of the Service is to insure the ready availability to all U.S. scientists 
of the world’s current and past output of signilicant scientific informa- 
tion. Its four major programs during fiscal year 1958 continued to be 
concerned with research in the scientific information field, with the 
support of scientific publications, with the unpublished results of 
Government-sponsored and other research, and with foreign scientific 
information. In fiscal year 1958, the Service also conducted exhibit 
eee associated with this Nation’s participation in the Brussels 

orld’s Fair and in the International Geophysical Year. 

Information programs dealing with the life sciences that were sup- 
ported by the Foundation during fiscal year 1958 are described below. 


A. SUPPORT OF SCIENTIFIC PUBLICATIONS 


As in the past, the Foundation granted temporary, emergency sup- 
port to valuable research journels facing financial or other crises. 
Funds were granted to the Journal of Parasitology to enable it to 
prepare and publish cumulative indexes, covering 25 years of the re- 
search papers published in this journal. 

Support was also given to help a! the ae costs of 
signiheant monographs which could not be published without such 
aid. In the past year support of this kind made possible the publica- 
tion of a World Monograph on the Fontinalaceae and a Manual of 
Marine Algae of Tropical Eastern America. Both of these monu- 
mental taxonomic works are the culmination of many years of re- 
search, and are expected to become indispensable aids to other workers 
in these fields. 

B, DATA AND REFERENCE CENTERS 


The Foundation again joined with other Federal agencies to support 
the Biosciences Information Exchange, which collects information on 
current research projects in the biological sciences, organizes and classi- 
fies this information, and makes it available upon request. 


Cc. STUDIES 


Several studies were undertaken, under grants from this program, 
of problems connected with publishing and disseminating scientific 
information. Among these was a survey, by Biological Abstracts, of 
the coverage of botanical literature by abstracting services. 

Support was given to the Conference of gem oe Editors for the 
preparation of a style manual for biological publications, which will 
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establish standards in such matters as literature citations, terminology, 
abbreviations, and preparation of illustrations. These standards will 
be arrived at by agreements among biological editors, and it is expected 
that most biological journals will adhere to them after the manual is 
published, thus establishing badly needed consistency and saving con- 
siderable time and effort of both editors and authors. 


D. FOREIGN SCIENCE INFORMATION 


The basic goal of the Foreign Science Information (FSI) program 
is the widest possible dissemination in the United States of the pub- 
lished results of foreign scientific research. To date it has been 
necessary to limit work toward this goal almost exclusively to Russian 
scientific literature, with principal emphasis being placed on the 
translation phase of the program, Major FSI activities in the life 
sciences during fiscal year 1958 were the following: 

1. Midwest Interlibrary Center, Chicago 

Continuing support was given to the Midwest Interlibrary Center 
(MILC)—a cooperative endeavor of 19 major middle western univer- 
sities—for its program of building a comprehensive (ideally, a com- 
plete) collection of foreign chemical and biological serial publications. 
The fiscal year 1958 NSF grant maintained MILO’s subscriptions to 
the 800 journals acquired during the previous year and permitted the 
addition of 1,000 in chemistry and 500 in biology. When present 
gaps are filled, the MILC holdings will make 9,500 of the world’s 
most significant serials in these two fields available to U.S. scientists. 


2. Special Libraries Association 


The Special Libraries Association (SLA) Translation Center at 
the John Crerar Library in Chicago, jointly supported by the National 
Science Foundation and the National Institutes of Health, expanded 
its holdings of scientific translations from all languages to 20,000 
during the fiscal year. Translations are deposited in the center by 
Government agencies, technical societies, universities, and industries 
at the rate of approximately 500 per month. The translations 
receiyed are now announced in the publication, Technical Transla- 
tions, which is available on subscription from the Government Print- 


ing Office. 
3. Russian translations 


Grants were made for the translation of four important Russian 
scientific monographs in the field of biology. The titles and publishers 


are: 

Breslavets, L. P. ‘X-Rays and Plants” American Institute of Bio- 
logical Sciences. 

Gause, G. F. “Problems in the Classification of Antagonists of 
Actinomycetes.”” American Institute of Biological Sciences. 

Pomerantzev, B. I. “Arachnida,” vol. IV, No. 2, “Fauna of the 
U.S.S.R.” American Institute of Biological Sciences. 

Zachvatkin, A. A. ‘‘Arachnoidea,’’ vol. VI, No. 1, “Fauna of the 
U.S.S.R.” American Institute of Biological Sciences. 
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4. American Institute of Biological Sciences 


Grants were made to the American Institute of Biological Sciences 
for journal translation programs. Journals translated by the Insti- 
tute are as follows: 

“Microbiology” 

“Plant Physiology” 

“Biological Sciences Sections of the DOKLADY of the Academy 
of Sciences of the U.S.S.R.” 

‘Botanical Sciences Sections of the DOKLADY of the Academy 
of Sciences of the U.S.S.R.” 

“Biochemistry Section of the DOKLADY of the Academy of 
Sciences of the U.S.S.R.” 

“Soil Science”’ 

Another grant was made to the American Institute of Biological 
Sciences for a study of the current status of Russian biological research 
and publications, undertaken in the U.S.S.R. during the summer of 
1958. The study was intended to provide guidance for expansion of 
the Foundation’s translation program in the biological sciences. 

Other grants during the year included support for a supplement to 
“Bibliography of Eastern Asiatic Botany.” 


5. Foreign information studies 


The collection and dissemination of foreign science information is of 
great importance to American scientists, and efforts were being 
planned by the Foundation to improve the present work in this field. 
Aside from translations into English, this effort was to include studies 
of scientific information activities in other countries with sound basic 
research programs, and a survey of the effectiveness of U.S. programs 
in making such data readily available to scientists and engineers in 
this country. 


E. CHEMICAL-BIOLOGICAL COORDINATION CENTER 


When the Chemical-Biological Coordination Center was terminated 
it was decided that the biology codes under preparation in that agency 
should be completed and published. This task was being supported 
financially by the Foundation and at the end of fiscal year 1958 the 
code preparation was nearing completion. 


F. LIAISON 


Emphasis was also being placed upon the improvement of liaison 
with other national and international organizations having scientific 
information programs. The Foundation will continue to support in- 
formation activities, such as the Abstracting Board of the International 
Council of Scientific Unions. It will also cooperate with the European 
Productivity Agency of the Organization for European Economic 
Cooperation, as well as the International Atomic Energy Agency, in 
trying to bring about closer cooperation among the scientific informa- 
tion activities of the various countries represented in these organiza- 
tions. It was anticipated that there would also be close cooperation 
with the national scientific societies which have information programs. 
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G. RECENT DEVELOPMENTS 


Following the fiscal year 1958 period reported above, several ac- 
tions by the legislative and executive branches of the Government 
markedly increased Foundation responsibility for scientific and tech- 
nical information activities. These actions, which are expected to 
have a significant, effect on information activities in the life sciences, 
were as follows: 

1. Title IX of the National Defense Education Act of 1958 (Public 

Law 85-864), enacted September 2, 1958, required the Foundation to 
establish a Science Information Service which would— 
(1) provide, or arrange for the provision of, indexing, abstracting, translating, 
and other services leading to a more effective dissemination of scientific informa- 
tion and (2) undertake programs to develop new or improved methods, including 
mechanized systems, for making scientific information available. 

2. Approval by the President on December 7, 1958, of a plan for 
the effective coordination of scientific information activities within the 
Federal Government and for the review, coordination and simula- 
tion, on a nationwide basis, of activities in all areas of scientific in- 
formation. By letter of January 22, 1959, to Dr. Waterman, the 
President asked the Foundation to carry the responsibility for the 
implementation of this plan. This action was followed by inclusion 
in Executive Order 10807, issued on March 13, 1959, of a new section 
10 to Executive Order 10521 reading as follows: 

Suc. 10. The National Science Foundation shall provide leadership in_the 
effective coordination of the scientific information activities of the Federal Gov- 
ernment with a view to improving the availability and dissemination of scientific 
information. Federal agencies shall cooperate with and assist the National 
ae Foundation in the performance of this function, to the extent permitted 

y law. 

3. Assignment by the Bureau of the Budget to NSF of responsi- 
bility for coordination and administration of budget estimates and 
programs for scientific information activities undertaken abroad by 
Federal agencies under Public Law 480, section 104(k). This re- 
sponsibility was assigned by amendment to Executive Order 10560, 
dated January 15, 1959, and by memorandum from the Bureau of the 
Budget dated March 18, 1959. 
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IMPORTANCE OF THE PHYSICAL AND SOCIAL SCIENCES 
TO THE LIFE SCIENCES 
Introduction 


As the accumulation of new knowledge in every field of science 
makes further specialization necessary, there is a corresponding in- 
crease in the interdependence of scientific fields. For example, the 
highly specialized field of nuclear physics has important connec- 
tions with medical research through the use of tracer techniques and 
in relation to protection against radiation injury. But medicine in 
a sense is also a social science, concerned with man as a social as well 
as a physiological being; hence, a description of biological and medical 
research activities overlaps with both the social and physical sciences 
within its province. 

A. Paysicat Sciences 


Many areas in the mathematical, physical, and engineering sciences 
contribute directly or indirectly to the life sciences and their applica- 
tion to problems of medicine and public health. This section will, 
first, focus on each of the major physical sciences and indicate, by 
illustration, some of the ptieee: | contributions each is making to the 
life sciences, and, secondly, describe some of the important individual 
contributions of physical scientists which have furthered medical and 
biological seca 


1. CONTRIBUTIONS OF MAJOR DISCIPLINES 


mistry.—Organic chemistry and physical chemistry provide the 
foundation for understanding chemical processes in living systems. 
Of particular importance is the basic chemistry of large molecules. 
The basic physical chemistry of membranes and catalysis is directly 
applicable to biology. Inorganic trace elements play an important 
role in biological systems. Recent advances in techniques usin 
isotopes as tracers have made it possible to follow detailed chemical 
mechanisms more precisely than ever before. 

Physics—Physics has brought us our deepest understanding of the 
nature of matter and energy. The concepts of quantum mechanics 
have led to clarification of interatomic forces, and hence to better 
understanding of molecular systems. Knowledge of the interaction 
of matter with radiation and elementary particles is basic to an under- 
standing of radiation damage in living systems. Solid state physics 
has led to new devices such as the transistor which is used in research 
instrumentation for the life sciences. 

Atmospheric sciences.—Life on the solid earth exists in a sea of air 
and knowledge of the atmosphere is therefore necessary to a complete 
understanding of life. Weather plays an important role in changing 
the environment for living systems. Prediction and here 9 of 
weather are among the long-range goals of atmospheric research. 
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Air pollution effects can be predicted only if the details of air move- 
ments are understood. Such factors as fallout, industrial gases, and 
smog all affect life by altering the natural environment. 

L 1 life exists in the ocean, or is amphibi- 
ous, this environment must be studied and described if living processes 
are to be fully understood. Physical oceanography accordingly seeks 
knowledge of the ocean environment. 

Geology and geochemistry are basic to a knowledge of soils, which 
constitute an important part of the environment of most plants. 
Mineral elements and water are taken in from the soil by the roots 
which also serve physically as the anchor to hold the plant in place. 

Astronomy.—The sun is the ultimate source of energy for life on 
the earth. One object of astronomy is full understanding of the sun 
and its radiations. Space travel should make it possible to determine 
whether life exists on other planets. An approach to this problem 
- be made through spectroscopic analysis of the radiation from 
planets. 

Mathematics.—Mathematics is the language of abstract science. 
As biology advances from the descriptive to the quantitative stage 
mathematical formulations will grow in importance. Consequently, 
computers are finding an increasing use in the life sciences, as in all 
fields of natural and social science. 

Engineering sciences.—Electronics research is leading to the develop- 
ment of many instruments applicable to research in the life sciences. 
Living systems can be regarded as mechanical systems. For example, 
in crash injury research the damage incurred by mechanical stress is 
studied. The circulation of the blood can be studied from the point 
of view of fluid mechanics. 





2. EXAMPLES OF INDIVIDUAL CONTRIBUTIONS 


An outstanding example of how research in physics laid the ground- 
work for new approaches of great potential value in medical research 
is the work of the late Dr. rn est O. Lawrence and his brother, Dr. 
John Lawrence. ‘Their work in nuclear physics in connection ‘with 
the cyclotron resulted in producing radioactive isotopes of many of 
the elements of the periodic table. Isotopes of more than 50 elements 
are now used in experimental medicine. Many questions that have 
long baffled biologists and clinicians have been answered by this 
research and many assumptions have been revised in the light of this 
new knowledge. Another example of the role of physics in medical 
research is the work of Dr. D. i. Moore, a physicist, in developing a 
new electrical method—electrophoresis—for isolating pure proteis 
from blood serum and other complex solutions. Dr. Moore and Dr. 
Harold A. Abramson have achieved the isolation of a colorless com- 
ponent from ragweed pollen that appears to be the antigen responsible 
for the allergic symptoms of hay fever and asthma. They have named 
the component trifidin. Physicians are testing the value of this and 
other antigens in the prevention and treatment of allergic symptoms. 
The work of a French physicist, Dr. Nine Choucroun, who applied 
her + mye to research in the field of tuberculosis should also be 
cite 

A new detection method has been developed by a physicist to spot 
brain tumors. A device called a “position scanner,” designed by 
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Dr. Gordon Brownell, physicist of the Massachusetts Institute of 
Technology, is being used by Dr. William Sweet of Harvard Medical 
School to spot brain tumors without surgery. 

Chemists have played a major role in the fight against diseases 
which attack mankind. For example, Dr. Alexander R. Surrey of 
the synthetic organic chemistry department, Sterling-Winthrop 
Research Institute, synthesized the drug aralen (chloroquine) as an 
antimalarial. Recently, the drug has been used with great effective- 
ness in treating patients with rheumatoid arthritis. 

Members of the staff of the division of chemistry and chemical engi- 
neering of the California Institute of Technology have been carrying 
out studies of the chemical basis of mental deficiency. Work on the 
molecular basis of mental disease, especially mental deficiency, has 
been carried out under the direction of Prof. Linus Pauling. A 
group at this Institute, under the direction of Dr. Walter A. Schroeder, 
are studying the fundamental constitution of normal and abnormal 
human hemoglobins. It is hoped that these studies will eventually 
contribute to our knowledge of various hematological disorders in 
terms of the differences that are found in the hemoglobins contained 
in the red blood cells. 

In recent years, intensive research at the Sloan-Kettering Institute 
for Cancer Research has been focused upon the fields of chemistry 
and physics. The structure of DNA (deoxyribonucleic acid) mole- 
cules—the kinds of atoms in it and the pattern in which they are 
arranged—is being studied. Chemotherapy, the massive effort to 
synthesize effective cancer-destroying drugs that will not harm 
normal tissue is a major program at the Institute. Biophysical 
analytical techniques have been developed to provide important 
leads to new means of cancer treatment. A special X-ray tube has 
been developed for the detection and measurement of trace elements 
in tissue samples by means of X-ray fluorescence. Radioautography 
is a delicate analytical method by which radioactive substances are 
made to take their own photographs, showing their presence, exact 
localization, and concentration in tissue samples. Radioactive ele- 
ments or radioactively labeled compounds are being studied in a 
wide variety of biological systems, including bacteria, blood cells, 
mouse léukemia cells, and human tissues removed at autopsy. A 
high sensitivity paramagnetic resonance spectrometer is being designed 
and built to provide leads to new means of cancer treatment. 

As with most other fundamental research, developments in the 
biological and medical fields have come largely from men and women 
working under laboratory conditions, and it is becoming urgent to 
translate these developments into large-scale industrial practice. The 
outstanding medical success of penicillin fostered a search for further 
antibiotics, and the field is still expanding. It is only during the last 
few years that we have seen tonnage production of antibiotics, and, 
if the usage level of the western world were extended to the whole 
world, there would be an immediate demand for a vast expansion of 
production. There have been striking engineering developments in 
processing methods during the last few years, and we can expect 
extensions of these and an increasing scale of manufacture. Engi- 
neering research can help tremendously in moving operations from 
the microgram laboratory scale to the 20,000-gallon-tank deep fermen- 
tation process. 
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The relation of meteorological environment to health and disease 
has been intensively studied by Dr. William F. Petersen, University 
of Illinois, who has summed up the results of his research in a series 
of monographs. 

Work in genetics has been concerned with detailed mathematical 
analyses of the rates at which evolutionary changes can take place 
through gene mutation. Drs. Norbert Wiener and Arturo Rosen- 
blueth have developed mathematical formulas to describe the conduc- 
tion of excitatory impulses over heart muscle and to describe heart 
flutter and fibullation. Applied mathematics and engineering has 
provided great assistance to medical research through the develop- 
ment of electronic computing machines and electronic selectors. 

The above illustrations were chosen, from a great number of cases, 
for brief mention here, not because they are believed to be of greater 
importance than others, but because they are of general interest and 
lend themselves to short nontechnical presentations. 


B. Socrat Sciences 


The social sciences are essentially related to all biological and 
medical problems, This relationship manifests itself in a variety of 
situations. Just as modern biological and medical research has had 
an enormous impact on society—solving some problems and creating 
others—so the social sciences have influenced and contributed to the 
alleviation of many primary health problems. 

For example, the recognition of “psychosomatic” illness has pointed 
up the importance of an individual’s personality to his physical state. 
The social and cultural aspects of many ailments—cancer, tuberculosis, 
mental illness, ulcers, and venereal disease—have now been definitely 
established, although the methods of amelioration and prevention are 
less clear. 

The social sciences have developed a body of theory and facts 
which are proving of significant utility to the study and practice of 
medicine and public health. This development has had major influ- 
ence in current medical practices and is reflected in the growing 
number of social scientists who are on the staffs of medical schools 
and the attention being given to the introduction of social science 
courses in the medical school curriculum. 

A long list of examples of research in medical sociology, social 
psychiatry, medical economics, and epidemiology might very easily 
be compiled. Illustrative of the topics included would be: social 
class in relation to mental illness, hospital morbidity, nurse-patient 
relationships, cultural components in attitudes toward pain, the rela- 
tion of physique to certain illnesses, the professionalization of the 
medical student, social organization of a hospital ward, the economic 
costs of illness and medical care, the anthropology of chronic diseases 
in relation to social efficiency, and the relationship of given diseases 
such as arteriosclerosis to environmental factors. 

This list is far from exhaustive but it serves to emphasize the 
totality of the health program which overrides disciplinary boundaries 
and becomes the concern of many kinds of scholars and scientists. 
The cooperative nature of efforts to promote health becomes most 
apparent when the purely medical problem, as such, has been solved 
but the social implementation remains incomplete. A current ex- 
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ample is that of the Salk vaccine, the efficacy of which has been 
shown (in part through the use of statistical techniques developed 
by social scientists such as Dr. Arthur Bowley), but the use of which 
has not been as widespread as health authorities would like. The 
reasons for resistance to the vaccine by the general public are personal, 
social, and cultural—not medical—and it is these factors which are 
determining the current medical picture with regard to paralytic polio. 
Another example is the Navajo Indian-Cornell Medical College field 
health research project, a collaborative effort on the part of the Navajo 
Indians, a university, the Federal Government, private foundations, 
and private industry. A research team consisting of both social 
anthropologists and medical investigators is seeking to answer the 
question of how to transmit modern medicine across a formidable 
cultural and linguistic barrier in a remote area. 

The National Science Foundation has a program of research support 
in the social sciences but, like its counterparts in the life and physical 
sciences, activities are restricted to basic research. Thus, the Founda- 
tion’s projects are aimed at increasing our store of information about 
human social behavior and our techniques of studying social phe- 
nomena. Hopefully, this effort will result in increased scientific 
a which can be applied to problems of medicine and public 

ealth. 














Part 9 


RELATIONSHIP OF NATIONAL SCIENCE FOUNDATION TO 
OTHER GOVERNMENT AGENCIES 


Liaison between the Foundation and other Government agencies 
which support life science research is carried on through a variety 
of mechanisms, both formal and informal. The most systematic and 
perhaps fundamental mechanism is the Biological Sciences Informa- 
tion Exchange, a “mutual’’ organization supported by some eight 
Government agencies (NIH, Office of Naval Research, Air Force, 
Army, Department of Defense, Veterans Administration and the 
NSF) for the purpose of registering and exchanging information on 
research proposals and research grants which are received and proc- 
essed by the member agencies. The Department of Agriculture, 
which has an extensive research support program through the Agri- 
cultural Research Service, is not a formal member of the group but 
makes its information available to those who wish to make use of it. 
The BSIE has been in operation for approximately 10 years and 
serves as the hub of information exchange on various aspects of life 
science research support programs within the Federal Government. 
In a sense, the BSIE has served as a “‘model”’ for information exchange 
and currently there is discussion among physical science support 
groups which may lead to the establishment of a similar information 
exchange mechanism for the physical sciences. 

At the grant and contract program levels, liaison and information 
exchanges are carried out on a day-to-day basis through personal con- 
tacts by the program executives in each of the several agencies. In 
addition, those in charge of support programs extend invitations to 
their “opposites”? to attend meetings of study sections and advisory 
pen meetings when proposals submitted to various agencies are 

eing reviewed. In this manner, not only are support procedures 
made known to those directing support programs, but specific infor- 
mation as to actions on given proposals is made available. Thus, in 
instances where the same proposal has been submitted to more than 
one agency, the possibility of duplicate support action is eliminated. 
In general, scientists are not prohibited from submitting the same 
proposal to more than one Government agency in cases where support 
for the research might be obtained under either of two programs. 

With reference to action units at a level above study sections or 
advisory panels, the Foundation enjoys a standing invitation to at- 
tend the several Council meetings of NIH. Council activities cover 
final recommendations on actions taken by study sections and the 
generation and discussion of policy issues involved in NIH support 
programs. By attendance at Council meetings, the Foundation is 
kept fully informed on project actions, on the developing directions 
of research support and training programs, and on policy developments 
at NIH, as exemplified by the projected institutional grants program. 
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It is also possible at Council meetings to convey information about the 
programs of NSF and about policy considerations which are of com- 
mon interest to the two agencies. There is nothing similar to Coun- 
cils in other agencies such as ONR and Atomic Energy Commission, 
so that liaison at this level is not applicable to agencies other than 
NIH. 

In addition to the type of liaison described above, there are two 
instances wherein legislative action has provided for formal liaison 
between the Foundation and NIH. The first of these is with respect 
to the support of research facilities and the second is with respect to 
the National Library of Medicine. In establishing the Health Re- 
search Facilities Council, the legislation provided for formal member- 
ship for NSF on this Council in an ex officio capacity. The current 
representative is the Deputy Assistant Director for Biological and 
Medical Sciences. Similarly, in the legislation which transferred the 
National Library of Medicme from the Department of the Army to 
the Public Health Service, there was a provision for ex officio member- 
ship on the Board of Regents of the Library for the Foundation. The 
current member from the Foundation on the Board of Regents is the 
Assistant Director for Biological and Medical Sciences. 

Most recently, liaison between the Foundation and other Govern- 
ment agencies which support research activities has been enhanced by 
the creation of the Federal Council for Science and Technology. 
Liaison through the Council is not limited, of course, to life science 
areas, but covers the entire spectrum of research and development. 
The Foundation and other Government agencies which support activi- 
ties in the life sciences are represented on the Council and through 
this mechanism enjoy liaison at the highest administrative levels 
within the given agencies. 

The Foundation also maintains a variety of liaison and other pro- 
gram arrangements with other Government agencies in the support of 
advanced scientific training in the life sciences and in the support of 
improved dissemination of scientific information in this field. These 
are considerably less direct and continuous in comparison with activi- 
ties in the support of research in the life sciences. As described later 
in this report, the Foundation awards fellowships for graduate training 
in science, engineering and mathematics and supports a variety of 
programs designed to improve the quality of college and high school 
teaching in science and mathematics. Although the Foundation’s 
programs are not categorized by subject matter, a considerable number 
of the graduate fellowships awarded by the Foundation go to graduate 
students in the biological, medical and agricultural sciences. The 
Foundation maintains close relations with other agencies of the Gov- 
ernment which conduct fellowship programs. These agencies are the 
National Institutes of Health, the Office of Education of the Depart- 
ment of Health, Education, and Welfare, and the Atomic Ene 
Commission. Interagency consultations are carried on both wit 
respect to the programed levels of support in terms of number of 
awards and with respect to scales of stipends and allowances paid to 
fellowship holders. 

In the conduct of its programs directed toward improved science 
and mathematics instruction, the Foundation also maintains liaison 
with the Office of Education and the Atomic Energy Commission, 
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these two agencies being the only ones other than the Foundation 
currently engaged in this type of endeavor. 

With respect to scientific information programs, the Foundation 
obtains advice from two organized sources. The first of these is the 
Science Information Council, established by statute (National Defense 
Education Act of 1958), which comprises the following members from 
within the Government: the Librarian of Congress, the Director of 
the Department of Agriculture Library, the Director of the National 
Library of Medicine of the Department of Health, Education, and 
Welfare, and the Head of the ce of Science Information Service 
of the National Science Foundation. The second source, an inter- 
agency group known as the Federal Advisory Committee on Scien- 
tific Information, constitutes a meckanism for coordinating science 
information activities of the various Government agencies. This 
committee consists of representatives from the following: 

Atomic Energy Commission. 
Central Intelligence Agency. 
Department of Agriculture. 
Department of Commerce: 
National Bureau of Standards. 
Office of Technical Services. 
U.S. Patent Office. 
Department of Defense: 
Office of the Director of Defense Research and Engineering. 
Department of the Air Force: 
Directorate of Research and Development. 
Air Force Office of Scientific Research. 
Armed Services Technical Information Agency. 
Department of the Army: 
Office of Chief of Research and Development. 
Department of the Navy: 
Office of Naval Research. 
Department of Health, Education, and Welfare: 
Public Health Service. 
Department of the Interior. 
Library of Congress. 
National Aeronautics and Space Administration. 
National Science Foundation. 

It might be interesting to consider what appears to be the under- 
standing of the National Institutes of Health with reference to the 
National Science Foundation’s policies as they relate to the biological 
and medical sciences. In answer to a question directed toward 
bringing out the relationship of the National Institutes of Health to 
the National Science Foundation at the time of the hearings before 
the Labor-HEW Subcommittee of the House Committee on Appro- 
priations of the 85th Congress, 2d session, Dr. James Shannon, 
Director of the National Institutes of Health, stated: 

In other words, Mr. Laird, I would say that the NSF has a mission of tremendous 
importance to perform and one which, if properly presented, would in no way 
reflect on the position which has been viewed as that of the NIH. 

I feel that if the NSF can clearly present their mission, as I believe they have the 
capabilities of doing, they should receive greatly increased support from the Con- 


. In line with this general belief, I have had discussions with Dr. Waterman, 
Director of the NSF, and I feel the impact of their program in the fields of our 
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general responsibilities is such that I will be glad to join with him in support of 
his justification for support before the Congress. 


A clear statement by personnel of another agency of their under- 
standing of the policies of the National Science Foundation as they 
relate to medical science research is contained in an article by Ernest 
M. Allen, Chief, Division of Research Grants, National Institutes of 
Health, and Kenneth M. Endicott, Scientific Director of this Division 
of NIH. The article is entitled ‘‘Public Health Service Research 


Grants in Biology,’ and it appears in the April 1953 issue of the 
A.1.B.S. Bulletin. 


In discussing the relationship of the Foundation to the Division of 
Research Grants they point out that: 


The establishment of the National Science Foundation, with a primary function 
to support basic scientifie research, further insures equitable opportunity for 
research assistance and deemphasizes any urgency on the part of the investigator 
to change his plans for research in order to win support. The Public Health Serv- 
ice recognizes the important effect that a functioning National Science Foundation 
will exert upon all research grant and contract programs. 


Further along in this article, in reflecting upon national science 
policy, Allen and Endicott state that: 


* * * it was not the intent of the Congress that the activities of the Foundation 


should supersede * * * any of the functions of other Government agencies 
authorized to engage in sciencific research. This conclusion is particularly com- 
mendable since it is generally agreed (1) that it is a distinct advantage to the 
granting agency to maintain effective liaison between its intramural research 
program and the related non-Federal program supported, and (2) that it is very 
definitely to the interests of the biologists and other scientists to have opportunity 
to seek their aid from more than one agency. The National Science Foundation 
and the Public Health Service have agreed that no one reviewing body should 
have sole and final authority as to what research merits support. 
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Appendix 1 


GRANTS FOR BASIC RESEARCH, DIVISION OF BIOLOGICAL AND 
MEDICAL SCIENCES, FISCAL YEAR 1958 


A. DEVELOPMENTAL BIOLOGY 


University of Arizona, Tucson, Ariz. 

John V. Slater, Department of Zoology; Nucleo-Cytoplasmic Interactions 
During Intracellular Differentiation; 2 years; $8,000. 
Boston Dispensary, Boston, Mass. 

Gerhard Schmidt; Embryochemical Studies on Lipides, Proteins, and Nucleic 
Acids; 2 years; $15,500. 
Brandeis University, Waltham, Mass. 

Maurice Sussman, Department of Biology; Morphogenesis in the Cellular Slime 
Molds; 2 years; $11,500. 
Brown University, Providence, R.I. 

William Montagna, Department of Biology; Comparative Histology and 
Histochemistry of the Skin of Primates; 2 years; $10,000. 
University of California, Berkeley, Calif. 

William A. Jensen, Department of Biology; Early Cell Wall Formation in the 
Root Tip; 2 years; $12,100. 

Julian L. Kavanau, Department of Zoology, Los Angeles, Calif.; Chemical 
Background of Cell Division; 2 years; $13,500. 
Canisius College, Buffalo, N.Y. 

John L. Blum, Department of Biology; Sexuality in Botrydium and Protosiphon; 
2 years; $10,300. 
Carleton College, Northfield, Minn. 

William H. Muir, Department of Biology; Differentiation in Plant Tissue 
Cultures of Single Cell Origin; 2 years; $6,900. 
Central Washington College of Education, Ellensburg, Wash. 

Janet M. Lowe, Department of Zoology; Early Chick Embryo Differentiation 
and Development; 2 years; $5,000. 
Cornell University, Ithaca, N.Y. 

Perry W. Gilbert, Department of Zoology; Structural and Functional Relation- 
ship of Developing Young to Mother; 1 year; $3,000. 
Creighton University, Omaha, Nebr. 

Allen B. Schlesinger, Department of Biology; Effect of Spatially Distributed 
Yolk Components Upon Embryonic Development; 2 years; $6,600. 
University of Delaware, Newark, Del. 

Franklin C. Daiber, Department of Biological Sciences; Reproductive Func- 
tions in Elasmobranch Fishes; 2 years; $10,000. 
Florida State University, Tallahassee, Fla. 

James R. Fisher, Department of Chemistry; Cell Particulates in Sea Urchin 
Eggs; 1 year; $3,000. 
Grinnell College, Grinnell, Iowa 

Guillermo Mendoza, Department of Biology; Reproduction in the Goodeidae; 
3 years; $13,300. 
University of Idaho, Moscow, Idaho 


Lorin W. Roberts, Department of Botany; A Histochemical Study of Protein- 
Bound Sulfhydryl Groups in Wound Meristems; 2 years; $5,300. 
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University of Illinois, Urbana, Ill. 


S. Meryl Rose, Department of Zoology; Specific Inhibition During Differentia- 
tion in Tubularia; 1 year; $15,000. 


Indiana University Foundation, Bloomington, Ind. 


Robert Briggs, Department of Zoology, Indiana University; Nuclear Differen- 
tiation in Embryonic Cells; 3 years; $26,000. 


Johns Hopkins University, Baltimore, Md. 


Andre T. Jagendorf, Department of Biology; Chloroplast Growth Processes; 
3 years; $23,000. 


Clement L. Markert, Department of Biology; Biochemical Basis of Cell Differ- 
entiation; 3 years; $35,000. 


Malcolm 8. Steinberg, Department of Biology; Chemical Bonds Between 
Vertebrate Embryonic Cells; 2 years; $12,000. 


Loyola University, Chicago, IIl. 


Boris E. N. Spiroff, Department of Biological Sciences; Functions of the Pineal 
Body; 1 year; $4,000. 


Marquette University, Milwaukee, Wis. 


Walter G. Rosen, Department of Biology; Chemotropism of Pollen Tubes; 
2 years; $12,000. 


John W. Saunders, Jr., Department of Biology; Tissue Interactions During 
Organogenesis; 3 years; $27,000. 


Massachusetis Institute of Technology, Cambridge, Mass. 


Robert J. Hansen, Department of Civil Engineering; The Form and Function 
of the Foot; 2 years; $16,000. 


Miami University, Oxford, Ohio 


John R. Harrison, Department of Zoology; Growth and Differentiation of 
Embryonic Chick Tissues in Vitro; 2 years; $10,300. 


University of Miami, Coral Gables, Fla. 


Charlotte J. Avers, Department of Botany; Histochemical Studies of the 
Differentiating Root Epidermis; 2 years; $13,800. 


University of New Hampshire, Durham, N.H. 

Charlotte G. Nast, Department of Botany; Fertilization Studies of Angio- 
sperms; 1 year; $7,400. 
North Carolina State College of Agriculture and Engineering, Raleigh, N.C. 


Ernest Ball, Division of Biological Sciences; Growth in Vitro of the Shoot Apex 
of Certain Seed Plants; 3 years; $23,000. 


Northwestern University, Evanston, Ill. 


Robert C. King, Cresap Laboratory of Biology; Radiation-Induced Ovarian 
Tumors in Drosophila; 2 years; $18,000. 


Oglethorpe University, Atlanta, Ga. 


Arthur L. Cohen, Department of Biology; Morphogenesis in the True Myxo- 
mycetes; 1 year; $1,700. 


University of Pittsburgh, Pittsburgh, Pa. 


Casimer T. Grabowski, Department of Anatomy; Organization and Cellular 
Differentiation in Embryos; 2 years; $12,900. 


Ian M. Sussex, Department of Biological Sciences; Morphogenesis in the Shoot 
of Vascular Plants; 2 years; $17,300. 


Princeton University, Princeton, N.J. 


Lionel I. Rebhun, Department of Biology; Fertilization and Cleavage in Marine 
Invertebrate Eggs; 2 years; $8,900. 


University of Rochester, Rochester, N.Y. 


William B. Muchmore, Department of Biology; Immunochemical Studies of 
Muscle Development; 3 years; $24,000. 


Southern IUVinois University, Carbondale, Ill. 


Frank J. Finamore, Department of Physiology; Nucleic Acid Metabolism 
During Early Developmental Stages; 3 years; $15,000, 
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Stanford University, Stanford, Calif. 

Clifford Grobstein, Department of Biological Sciences; Cell and Tissue Inter- 
actions in Development; 2 years; $33,100. 
University of Wyoming, Laramie, Wyo. 

Charles 8. Thornton, Jackson Hole Biological Research Station, Moran, Wyo.; 
Amphibian Limb Regeneration; 3 years; $6,200 
Texas Agricultural Experiment Station, College Station, Tex. 

R. O. Berry, Department of Animal Husbandry and Dairy Science; in Vitro 
Culture and Low Temperature Storage of Bovine Follicular Ova; 2 years; $6,600. 
Texas Southern University, Houston, Tex. 

Alberta J. Seaton, Department of Biology; Cytological Organization of the 
Egg; 1 year; $4,700. 

Trinity University, San Antonio, Tex. 

Tom P. Sergeant, Department of Biology; Growth Initiating Substances in 
“‘Conditioned’’ Media; 2 years; $17,300. 

University of Washington, Seattle, Wash. 

Arthur H. Whiteley, Department of Zoology; Physiology of Formation and 
Development of Eggs of Marine Invertebrates; 2 years; $22,000. 

Wayne State University, Detroit, Mich. 

Werner G. Heim, Department of Biology; Changes in Serum Proteins During 
Ontogeny of Mammals; 2 years; $15,900. 

Wesleyan University, Middletown, Conn. 

Hubert B. Goodrich, Department of Biology; Color Pattern Formation in Two 
Telcost Fish; 1 year; $2,900. 

Yale University, New Haven, Conn. 


Edgar J. Boell, Department of Zoology; Developmental Changes in 
Mitochondria; 1 year; $7,000. 
John P. Trinkaus, Department of Zoology; The Potencies of Tissue Cells; 3 
years; $19,000. 
B. ENVIRONMENTAL BIOLOGY 


University of Alaska, College, Alaska 

Laurence Irving, biologist: Adaptation to Cold in Arctic Inhabitants; 1 year; 
$17,300. 
American Geographical Society, New York, N.Y. 

Calvin J. Heusser; Radiocarbon Dating of Peats; 1 year; $2,900. 
American Museum of Natural History, New York, N.Y. 

Jack McCormick; Vegetation of the Chiricahua Mountains; 3 years; $20,000. 

Richard G. Zweifel, Department of Amphibians and Reptiles; Embryonic 
Temperature Adaptation in Anurans; 3 years; $5,500. 
University of Arizona, Tucson, Ariz. 

E. Lendell Cockrum, Department of Zoology; Biology of Southwestern 
Chiropterans; 3 years; $18,900. 

Robert R. Humphrey, Department of Agronomy and Range Management; 
Analysis of Annual Ring Patterns in Desert Shrubs; 3 years; $36,600. 

Terah L. Smiley, Geochronology Laboratories; Postglacial Pollen Sequence in 
the Southwest; 2 years; $32,600. 
Bowdoin College, Brunswick, Maine 

Charles E. Huntington, Department of Biology; Mortality and Reproductive 
Rates in Ocenodroma; 5 years; $17,900. 

James M. Moulton, Department of Biology; Relations of Sound in Behavior 
of Fishes; 2 years; $12,200. 
Bradford Junior College, Bradford, Mass. 


Norman 8. Bailey, Department of Natural Sciences; Bio-Ecological Studies of 
New England Tingidae; 2 years; $5,300. 
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University of California, Berkeley, Calif. 

William L. Belser, Scripps Institution of Oceanography, La Jolla, Calif.; 
Bioassay Technique for Organic Materials in Sea Water; 2 years; $10,000. 

Brian P. Boden, Scripps Institution of Oceanography, La Jolla; Sonic-Scattering 
Layer Research; 1 year; $2,000. 

Theodore H. Bullock, Department of Zoology, Los Angeles, Calif.; Physiological 
Ecology of Marine Invertebrates; 1 year; $5,600. 

Wilbur W. Mayhew, Division of Life Sciences, Riverside, Calif.; Climatic 
Stress Effects on Desert Ve srtebrates; 3 years; $15,200. 

Robert H. Parker, Scripps Institute of Oceanography, La Jolla, Calif.; Marine 
Macro-Invertebrate Zoogeography as Related to Depositional Environments; 
2 years; $11,600. 

Fred B. Phleger, Scripps Institution of Oceanography, La Jolla, Calif.; 
Foraminifera and Sedimentology; 3 years; $39,900. 

Carleton College, Northfield, Minn. 

Bruce Guyselman, Department of Zoology; Persistent Rhythms of Locomotor 
Activity in Crustaceans; 2 years; $5,700. 

Colorado State University Fort Collins, Colo. 

Robert R. Lechleitner, Department of Zoology; Distributional Ecology of 
Cynomys; 3 years; $14,900. 

Richard T. Ward, Department of Botany and Plant Pathology; Ecology of 
Reproduction in Fagus Grandifolia; 2 years; $4,900. 

University of Colorado, Boulder, Colo. 

Gordon Alexander, Department of Biology; Influence of Altitude Upon Orthop- 
tera; 3 years; $20,100. 

Cornell University, Ithaca, N.Y. 

Lamont C, Cole, Department of Zoology; Effects of Movements on Rodent 
Population Structure; 2 years; $13,900. 

Duke University, Durham, N.C. 

W. Dwight Billings, Department of Botany; Alpine Vegetation in Relation to 
Soil Development and Snow Patterns; 2 years; $3,000. 

C. G. Bookhout, Department of Zoology; Environmental Influence in the 
Development of Balanus Nauplii; 3 years; $26,000. 

F. John Vernberg, Department of Zoology; Comparative Ecology of Tropical 
and Temperate Zone Crustaceans; 1 year; $5,400. 

Earlham College, Richmond, Ind. 

James B. Cope, Department of Biology; Distribution, Migration and Orientation 
of Chiropterans; 3 years; $17,300. 
Florida State University, Tallahassee, Fla. 

A. W. Ziegler, Department of Biological Sciences; Factors Influencing Seasonal 
Occurrence of Water Fungi; 2 years; $9,500. 

University of Florida, Gainesville, Fla. 

Archie Carr, Department of Marine Chelonia; Reproductive Ecology of Marine 
Chelonia; 2 years; $15,500. 

University of Hawaii, Honolulu, T.H. 

Henry A. Bess, Department of Zoology and Entomology; Insect Population 
Dynamics; 2 years; $12,200. 


Leonard D. Tuthill, ‘Director of Research; Biology of Marine Midges; 1 year; 
$4,700. 


S. Charles Kendeigh, Department of Zoology; Physiology and Ecology of 
Certain Sub-Arctic and Tropical Fauna; 1 year; $7,300. 


Iowa State College of Agriculture and Mechanic Arts, Ames, Iowa 


Paul L. Errington, Department of Zoology and Entomology; Population 
Phenomena in Higher Vertebrates; 1 year; $6,000. 


State University of Iowa, Iowa City, Iowa 


G. Edgar Folk, Jr., Department of Physiology; Influence of Environmental 
Factors on Mammalian Activity Rhythms; 2 years; $11,100. 
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University of Kansas, Lawrence, Kans. 

A. W. Kuckler, Department of Geography; Natural Vegetation of the United 
States; 3 years; $36,500. 
Kentucky Research Foundation, University Station, Lexington, Ky. 

Richard C. Dugdale, Department of Zoology, University of Kentucky; Nutrient 
Supply of Certain Alaska Lakes; 1 year; $8,100. 
L. S. Hatheway School of Conservation, South Lincoln, Mass. 

William H. Drury, Jr., Director; Activity Patterns and Migration; 3 years; 
$13,000. 
Macalester College, Si. Paul, Minn. 

Waldo S. Glock, Department of Geology; Tree Growth and Rainfall; 3 years; 
$8,500. 
University of Maine, Orono, Maine 

George M. Woodwell, Department of Botany; Upland Deciduous Forests of 
Maine; 2 years; $2,600. 
Marquette University, Milwaukee, Wis. 

Ralph L. Dix, Department of Biology; Phytosociological Study of Grasslands; 
3 years; $13,000. 
University of Miami, Coral Gables, Fla. 

Samuel P. Meyers, Marine Laboratory; Marine Yeasts of Biscayne Bay; 1 year; 
$5,300. 
Michigan State University of Agriculture and Applied Science, East Lansing, Mich. 

G. W. Prescott, Department of Botany; Ecological Factors in the Distribution 
of Tropical Algae; 1 year; $19,200. 

George C. Williams, Department of Natural Sciences; Movements of Early 
Stages of Marine Fishes; 1 year; $4,200. 
University of Michigan, Ann Arbor, Mich. 

W. S. Benninghoff, Department of Botany; Phytosociological Survey in Michi- 
gan; 3 years; $23,500. 

L. B. Slobodkin, Department of Zoology; Predation, Immigration, and En- 
viromental Variation in Laboratory Populations; 2 years; $23,600. 
University of Missouri, Columbia, Mo. 

W. H. Elder, Department of Zoology; Population Dynamics of Myotis Species; 
2 years; $6,700. 
Montana State University, Missoula, Mont. 

Richard D. Taber, School of Forestry, and Robert S. Hoffman, Department of 
Zoology; Ecology of Alpine Communities; 3 years; $13,000. 
University of New Mexico, Albuquerque, N. Mex. 

C. Clayton Hoff, Department of Biology; Pseudoscorpions of the Rocky Moun- 
tain Region; 2 years; $4,400. 
New York Zoological Society, New York, N.Y. 

William Beebe, Department of Tropical Research; Biology of Tropical Avi- 
fauna; 3 years; $16,200. 
University of North Carolina, Chapel Hill, N.C. 

William E. Fahy, Institute of Fisheries Research; Meristic Structures in Fishes; 
3 years; $19,600. 
North Dakota State College, Fargo, N. Dak. 

Gabriel W. Comita, Department of Zoology and Physiology; Life Cycle of a 
Cyclopoid Copepod; 2 years; $4,800. 
University of North Dakota, Grand Forks, N. Dak. 


Paul B. Kannowski, Department of Biology; Ant Distribution in Relation to 
Environmental Factors; 2 years; $5,400. 


Research Foundation, Oklahoma State University of Agriculture and Applied Science, 
Stillwater, Okla. 


Troy C. Dorris, Department of Zoology, Oklahoma State University; Produc- 
tivity of an Aquatic Community; 1 year; $4,000. 
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University of Oklahoma Research Institute, Norman, Okla. 


Elroy L. Rice and William T. Penfound, Department of Plant Sciences, Uni- 
versity of Oklahoma, Microclimate of Devils Canyon; 1 year; $15,100. 


Oregon State College, Corvallis, Oreg. 


H. Irgens-Moller, Agricultural Experiment Station; Eecotype Variation in 
Douglas-Fir; 3 years; $12,400. 

Robert M. Storm, Department of Zoology; Herpetofauna of a Primitive Forest; 
2 years; $6,500. 
University of Oregon, Eugene, Oreg. 


Peter W. Frank, Department of Biology, Analysis of Predictions of Population 
Numbers; 2 years; $9,000. 


R. W. Morris, Department of Biology; Environmental Relationships of Some 
Marine Cottid Fishes; 3 years; $15,500. 
Purdue Research Foundation, Lafayette, Ind. 

Durward L. Allen, Department of Forestry and Conservation; Ecology of Canis 
Lupus; 3 years; $11,800. 
Research Foundation of State University of New York, Albany, N.Y. 

John G. New, Science Department, State University Teachers College, Oneonta, 
N.Y.; Life History of Percini Peltata Peltata (Stauffer); 2 years; $2,200. 
Rutgers, The State University, New Brunswick, N.J. 

George K. Reid, Department of Zoology; Effects of Conservation Measures 
Upon Stream Ecology; 2 years; $12,200. 
College of St. Thomas, St. Paul, Minn. 

Lester J. McCann, Department of Biology; Bird Distribution and Nutrition; 
1 year; $1,100. 
University of Southern California, Los Angeles, Calif. 


Robert M. Chew, Department of Biology; Energy Metabolism and Water 
Balance of a Desert Community; 2 years; $10,700. 

Louis C. Wheeler, Department of Biology; Absorption of Certain Cations by 
Plants; 3 years; $20,200. 
Stanford University, Stanford, Calif. 


Walter C. Brown, Department of Biological Sciences; Herpetofauna of Philip- 
pine Tropical Forests; 3 years; $12,100. 


Texas Technological College, Lubbock, Tex. 

William W. Milstead, Department of Biology; Interrelationshsips of Canyon 
Lizard Species; 3 years; $5,300. 
University of Texas, Austin, Tex. 

Louis 8. Kornicker, Institute of Marine Science, Port Aransas, Texas; Living 
Ostracods in Texas Bays; 2 years; $14,000. 

Bassett Maguire, Jr., Department of Zoology; Dispersal and Colonization of 
Small Aquatic Organisms; 3 years; $8,000. 
University of Utah, Salt Lake City, Utah 

Walter P. Cottam, Department of Botany; Phytosociological Study of the 
Wasatch Range; 3 years; $16,000. 

Albert W. Grundmann, Department of Zoology and Entomology; Parasitism 
of Isolated Rodent Populations; 2 years; $8,000. 
Utah State University, Logan, Utah 

William F. Sigler, Department of Wildlife Management; Population Dynamics 
of Small Benthic Fish; 3 years; $22,500. 
University of Wisconsin, Madison, Wis. 

P. R. Morrison and J. C. Neess, Department of Ecology; Field Investigations 
in M97. oe Ecology; 1 year; $3,000. 

J. C. Neess and W. G. Reeder, Department of Zoology; Soils and the Distribu- 
tion of Small Animals; 1 year; $4,000. 
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Woods Hole Oceanographic Institution, Woods Hole, Mass. 


John W. Kanwisher; Energy Requirements of Marine Bottom Communities; 
2 years; $17,900. 


Gordon Riley; Productivity of the Benthos of Coastal Waters; 3 years; $26,700. 
University of Wyoming, Laramie, Wyo. 


Garth 8S. Kennington, Jackson Hole Biological Research Station; High Altitude 
Animal Physiology; 3 years; $4,600. 


Yale University, New Haven, Conn. 


Edward 8. Deevey, Osborn Zoological Laboratory; Animal and Plant Micro- 
fossils in Lake Sediments; 2 years; $14,000. 


C. GENETIC BIOLOGY 
Alabama Polytechnic Institute, Auburn, Ala. 


John 8. Mecham, Department of Zoology-Entomology ; Genetical and Ecological 
Relationships of Closely Related Species of Hylid Amphibians; 1 year; $2,500. 


Arlington State College, Arlington, Tex. 


W. F. Pyburn, Department of Biology; Variation in Distribution of Vertebral 
Stripe Color Gene Frequencies in Cricket Frogs; 2 years; $7,000. 


Brigham Young University, Provo, Utah 


Howard C. Stutz, Department of Botany; Cytogenetic Studies of Secale L. 
and Related Grasses; 2 years; $10,000. 


California Botanical Society, Davis, Calif. 


Marion 8S. Cave, Department of Botany, University of California, Berkeley, 
Calif.; Index to Plant Chromosome Numbers; 1 year; $2,100. 
University of California, Berkeley, Calif. 


R. W. Allard, Department of Agronomy, Davis, Calif.; Quantitative Genetics; 
3 years; $20,000. 


Spencer W. Brown, Department of Genetics; Cytology of State Insects; 2 
years; $11,500 


Gerald E. McClearn, Department of Psychology; Genetic Determination of 
Learning Phenomena; 2 years; $14,000. 


Curt Stern, Department of Zoology; Developmental Genetics of Drosophila 
Melanogaster; 2 years; $18,000. 


Frank C. Vasek, Department of Life Sciences, Riverside, Calif.; Cytogenetics 
of Clarkia Exilis; 2 years; $6,700. 


Dickinson College, Carlisle, Pa. 


Daniel J. McDonald, Department of Biology; Deleterious Mutations in Popu- 
lations of Tribolium Confusum; 18 months; $2,500. 


Emory University, Atlanta, Ga. 


Charles Ray, Jr., Department of Biology; Cytogenetic Studies of Tetrahymena 
Pyriformis; 2 years; $13,500. 


Florida State University, Tallahassee, Fla. 


A. Gib DeBusk, Department of Biological Sciences; Enzymes and Enzyme 
Systems in Mutation; 1 year; $9,200. 


Harvard University, Cambridge, Mass. 


Paul C. Mangelsdorf, Department of Biology; Cytogenetics of Mutations in 
Maize Teosinte Hybrids; 2 years; $11,900. 


Ernst Mayr, Department of Zoology; Analysis of Variation in Two Marine 
Intertidal Organisms; 2 years; $21,000. 


Haverford College, Haverford, Pa. 


Irving Finger, Biology Department; Genetic Control of the Immobilization 
Antigens of Paramecium Aureiia; 2 years; $12,000. 


Indiana University, Bloomington, Ind. 


R. R. Humphrey, Department of Zoology, Lethal and Sublethal Traits in the 
Mexican Axoltl; 3 years; $5,600. 
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Johns Hopkins University, Baltimore, Md. 


Ronald R. Cowden, Department of Biology, Nuclear Ribosenucleie Acid; 2 
years; $7,000. 


P. E. Hartman, Department of Biology; Mutability in Salmonella Typhi- 
murium; 3 years; $8,800. 


Carl P. Swanson, Department of Botany; Metabolic Factors in Mutagenic 
Systems; 3 years; $19,400. 
Kentucky Research Foundation, Lexington, Ky. 

Herbert Parkes Riley, Department of Botany, University of Kentucky; Cytol- 
ogy and Evolution in South African Plants; 2 years; $6,000. 
Long Island Biological Association, Cold Spring Harbor, N.Y. 

A. Sokoloff; Phenotypic Variation in Natural Populations of Drosophila; 2 
years; $9,500. 
University of Michigan, Ann Arbor, Mich. 

Robert R. Miller, Department of Zoology, Speciation in the Genus Poeciliopsis; 
3 years; $19,000. 
Minneapolis War Memorial Blood Bank, Minneapolis, Minn. 

G. Albin Matson, Director; Study of Hereditary Blood Factors; 1 year; $10,000. 
University of Minnesota, Minneapolis, Minn. 


Joseph G. Gall, Department of Zoology; Structural and Chemical Features of 
Animal Cell Nuclei; 2 years; $16,900. 

David J. Merrell, Department of Zoology; Dominant Bernsi Mutation in 
Natural Populations of Rana Pipiens; 3 years; $7,500. 

Missouri Botanical Garden, St. Louis, Mo. 

Edgar Anderson, Department of Genetics; Introgression in Wild and Cultivated 
Plants; 3 years; $17,000. 

University of Missouri, Columbia, Mo. 

E. H. Coe, Jr., Department of Field Corps; Gene Action in Maize; 2 years; 
$8,000. 

North Carolina State College of Agriculture and Engineering, Raleigh, N.C. 

D. U. Gerstell & L. L. Phillips, Department of Field Crops; Artificial Amphi- 
diploids in the Genera Gossypium and Nicotiana; 3 years; $17,000. 

H. F. Robinson and C. Clark Cockerham, Institute of Statistics; Quantitative 
Genetics Research in Drosophila; 3 years; $32,000. 

Ben W. Smith, Division of Biological Sciences; The Relation of Dioecious Sexual 
Reproduction to the Natural Occurrence of Polyploidy; 3 years; $24,000. 

Ohio State University, Columbus, Ohio 

Henry L. Plaine, Department of Zoology and Entomology ; Induction of Uncon- 
trolled Growths by Specific Genes in Drosophila; 2 years; $11,500. 
University of Pennsylvania, Philadelphia, Pa. 

J.S. Gots, Department of Microbiology; Gene-Enzyme Interactions in Bacteria; 
3 years; $28,900. 

P. W. Whiting, Department of Zoology; Cytological and Morphological Study 
of the Wasp; 2 years; $4,600. 

University of Pittsburgh, Pittsburgh, Pa. 

Ellis Englesberg, Dapartment of Biological Sciences; Genetics and Physiology 
of the Diauxie Phenomenon and “Active Transport’”’ in Bacteria; 2 years; $28,500. 
Purdue Research Foundation, Lafayette, Ind. 

A. E. Bell, Department of Poultry Sciences, Purdue University; Theoretical 
Concepts in Quantitative Genetics; 3 years; $40,000. j ) 

Jules Janick, Department of Horticulture, Purdue University; Genetics of Sex 
Determination; 2 years; $8,500. 2 

Oliver R. Nelson, Department of Botany and Plant Pathology, Purdue Univer- 
" sity; Genetic Fine Structure; 2 years; $10,000. 

University of Rochester, Rochester, N.Y. 


A. H. Doermann, Department of Biology; Genetics of Bacterial Viruses; 
1 year; $3,000. 





THE NATIONAL SCIENCE FOUNDATION 63 


Santa Barbara Botanic Garden, Santa Barbara, Calif. 
Marta S. Walters; Chromosome Distribution and Spindle Behavior in Inter- 
specific Hybrids of Bromus; 2 years; $14,000. 
South Dakota State College of Agriculture and Mechanic Arts, Brookings, S. Dak. 
James G. Ross, Agronomy Department; Formation of Homozygous Diploid 
Mutants in Sorghum; 2 years; $22,100. 
Stanford University, Stanford, Calif. 
Charles Yanofsky, Department of Biological Sciences; Genetic Control of 
Enzyme Formation; 18 months; $16,600. 
University of Texas, Austin, Tex. 


A. C. Faberge, Department of Zoology, Chromosome and Nuclear Structure; 1 
year; $2,300. 

T. C. Hsu, Anderson Hospital and Tumor Institute, Houston, Tex.; Mammalian 
Chromosomes in Vivo and in Vitro; 2 years; $10,350. 


University of Washington, Seaitle, Wash. 

Stanley M. Gartler, Department of Medicine; Human Biochemical Geneties 
Utilizing Twins; 1 year; $8,500. 
Wesleyan University, Middletown, Conn. 

Ernst Caspari, Department of Biology; Genetic Control of Competence for 
Pigment Formation; 2 years; $10,000. 
University of Wisconsin, Madison, Wis. 

R. Alexander Brink, Department of Genetics; Invariable Genetic Change of 
the Rt Gene in Maize; 3 years; $26,800. 

Arthur B. Chapman and N. E. Morton, Department of Genetics; Statistical 
Analysis in Genetics; 2 years; $10,700. i 

James F. Crow, Department of Genetics; Genetic Analysis of DDT Resistant 
Drosophila; 1 year; $1,500. 


Woman’s Medical College of Pennsylvania, Philadelphia, Pa. 


Max Levitan, Department of Anatomy; Population Dynamics of Linked 
Chromosomal Variants; 3 years; $5,900. 


Yale University, New Haven, Conn. 
Norman H. Giles, Department of Botany; Genetie Control of Adenine Bio- 
synthesis; 2 years; $12,000. 
Earl D. Hanson, Department of Zoology; Nucleocytoplasmic Interaction; 2 
years; $12,800. 
D, MOLECULAR BIOLOGY 


Dr. Hugo Bauer, National Institutes of Health, Bethesda, Md. Products of 
Histidine Metabolism; 1 year; $4,000. 


Barnard College, New York, N.Y. 

William A. Corpe, Department of Botany; Capsular Material of Chromo- 
bacterium SPP; 1 year; $1,000. 
Boston University, Boston, Mass. 

William C. Boyd, Department of Biochemistry, School of Medicine; Antibody- 
Antigen Reactions; 3 years; $25,000. 
Brandeis University, Waltham, Mass. 

William P. Jencks, Department of Biochemistry; Energy Transferring Reactions 
in Biological Systems; 3 years; $23,500. 

Mary Ellen Jones, Graduate Department of Biochemistry; Biosynthetic and 
Transfer Reactions Involving Nitrogen Compounds; 3 years; $22,000. 

Martin D. Kamen, Department of Biochemistry; Photoactivation and Electron 
Transfer Processes in Photosynthetic Bacteria; 1 year; $18,600. 
California Institute of Technology, Pasadena, Calif. 


H. K. Mitchell, Division of Biology; Amino Acid-Containing Lipids; 3 years; 
$36,000. 
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University of California, Berkeley, Calif. 

Allen G. Marr, Department of Bacteriology, Davis, Calif.: Biochemical Cytology 
of the Azotobacter; 2 years; $12,000. 

P. K. Stumpf, Department of Plant Biochemistry; Enzymatic Mechanisms 
Participating in fat Metabolism of Higher Plants; 3 years; $34,400. 

University of Chicago, Chicago, IIl. 

Kenneth D. Kopple, Department of Chemistry; Peptide Models of Enzymes; 
3 years; $25,500. 

H. B. Steinbach, Department of Zoology; Ion Binding and Enzyme Activation 
in Muscle; 2 years; $13,500. 

Birgit Vennesland, Department of Biochemistry; Enzyme Reactions of Chloro- 
plasts; 3 years; $35,000. 

John Westley, Department of Biochemistry; Biochemical Environment and 
Protein Structure; 2 years; $14,000. 

City of Hope Medical Center, Duarte, Calif. 

Richard 8. Schweet, Division of Research; Soluble Enzymes Related to Protein 
Synthesis; 2 years; $11,600. 

Columbia University, New York, N.Y. 

S. M. Beiser and F. Agate, College of Physicians and Surgeons; Biological 
Properties of Steriod Hormone-Protein Conjugates; 2 years; $17,000. 

E. A. Kabat, Department of Microbiology, College of Physicians and Surgeons; 
Spectrophotometry in Biochemical Research; 1 year; $8,000 

Elvin A. Kabat, College of Physicians and Surgeons; Immunochemical Studies 
on Polysaccharides; 3 years; $88,000. 

Stanley L. Miller, Department of Biochemistry, College of Physicians and 
Surgeons; Synthesis of Organic Compounds on the Primitive Earth; 2 years; 
$16,000. 

David Nachmansohn, Department of Neurology; Molecular Forces in Nerve 
Impulse Conduction; 3 years; $45,000. 

William L. Nastuk, Department of Physiology, College of Physicians and Sur- 
geons; Ionic Permeability Change Produced at the End-Plate Membrane; 1 year; 
$9,000. 

David Shemin, Department of Biochemistry; Biosynthesis and Function of 
Porphyrins; 3 years; $46,000. 

Stephen Zamenhof, Department of Biochemistry; Introduction of Unnatural 
Bases Into Deoxypentose Nucleic Acids and the Genetical Effects of Such Intro- 
duction; 3 years; $32,000. 

Cornell University, Ithaca, N.Y. 

George P. Hess, Department of Biochemistry and Nutrition; Structural and 
Functional Interrelationships in Enzymes; 2 years; $16,000. 

Robert W. Holley, Department of Biochemistry and Nutrition; Biosynthesis of 
Proteins; 3 years; $27,000. 

Dartmouth College, Hanover, N.H. 


Arthur Samuels and Manuel Morales, Department of Biochemistry; Immuno- 
chemical Reagents and Their Application to Muscle Studies; 2 years; $25,000. 


Duquesne University, Pittsburgh, Pa. 

Oscar Gawron, Department of Chemistry; Reaction of Cyanide With Cystine; 
2 years; $6,000. 
Earlham College, Richmond, Ind. 


William K. Stephenson, Department of Biology; Ion Distribution and Electrical 
Membrane Properties in Muscle Fibers; 2 years; $10,000. 


Florida State University, Tallahassee, Fla. 

Sidney W. Fox, The Oceanographic Institute; Biogenesis; Thermal Prebio- 
chemical Reactions; 2 years; $10,000. 
George Washington University, Washington, D.C. 


Erich Heinz, Department of Physiology, School of Medicine; Basis of Active 
Transport Across a Living Membrane; 1 year; $4,700. 
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Hahnemann Medical College and Hospital, Philadelphia, Pa. 

M. John Boyd, Department of Biological Chemistry; Spectrophotometry in 
Biochemical Research; 1 year; $8,000. 

Jay S. Roth, Division of Biological Chemistry; Isolation, Characterization and 
Biological Function of an Inactive Ribonuclease; 2 years; $15,000. 
Harvard University, Cambridge, Mass. 

James D. Watson, Department of Biology; Structure and Function of Bacterial 
Microsomes; 2 years; $46,000. 

Morton M. Weber, Department of Bacteriology; Electron Transport in 
Anaerobic Microorganisms; 2 years; $12,000. 

F. H. Westheimer, Department of Chemistry; Chemical Models for Enzyme 
Systems; 4 years; $42,000. 
Howard University, Washington, D.C. 


Felix Friedberg, Department of Biochemistry; Peptides in Creatine Trans- 
phosphorylase; 2 years; $12,500. 
University of Illinois, Urbana, Ill. 

Robert Emerson, Department of Botany; Quantum Yield of Photosynthesis; 
3 years; $32,000. 

John W. Hastings, Department of Chemistry; Luminescence in the Marine 
Dinoflagellates; 2 years; $16,700. 

Eugene Rabinowitch, Department of Botany; Photochemical and Photo- 
galvanic Storage of Light Energy in Heterogeneous Systems; 3 as $26,000. 

S. Spiegelman, Department of Bacteriology; Synthesis of Ribonucleic Acid 
and Deoxyribonucleic Acid in Subcellular Systems; 3 years; $30,000. 


State University of Iowa, Iowa City, Iowa 

Henry B. Bull, Department of Biochemistry, College of Medicine; Electro- 
phoresis of Adsorbed and of Dissolved Proteins; 3 years; $45,000. 
Marycrest College, Davenport, Iowa 

Sister Helene Ven Horst, Department of Chemistry; Effect of Radiations on 
Amino Acids; 1 year; $1,000. 
University of Minnesota, Minneapolis, Minn. 

Rufus Lumry, School of Chemistry; Reaction Kinetics of Hydrolytic Enzymes; 
2 years; $12,500. 
University of Missouri, Columbia, Mo. 

Warren R. vai, Department of Zoology; Permeability Properties and the 
Potential Across the Isolated Frog Skin; 2 years; $14,000. 

Owen J. Koeppe, Department of Biochemistry, School of Medicine; Mechanism 
of Action of Glyceraldehyde-3-Phosphate Dehydrogenases; 2 years; $11,000. 
Mount Sinai Hospital, New York, N.Y. 


Harry Sobotka and Ross F. Nigrelli, Department of Chemistry; Digitalis-like 
Products From Marine Animals; 2 years; $12,000. 


New York University, New York, N.Y. 

Robert Warner Chambers, Department of Biochemistry, College of Medicine; 
Synthesis of Nucleotides; 3 years; $21,000. 

Paul R. Cross, Department of Biology; Purchase of a Spinco Ultracentrifuge; 
2 years; $6,000. 
Oklahoma State University of Agriculture and Applied Science, Stillwater, Okla. 


L. M. Henderson, Department of Agricultural Chemistry; Biological Oxidation 
of 3-Hydroxyanthranilate; 3 years; $31,000 
University of Pennsylvania, Philadelphia, Pa. 

David L. Drabkin, Department of Biochemistry; Graduate School of Medicine; 
Differentiation of Hemoglobins; 2 years; $20,000. 

Elizabeth Trorogood, Botany Department; Legume Nodule Heme Proteins; 
2 years; $17,000. 
University of Pittsburgh, Pittsburgh, Pa. 

Gary Felsenfeld, Department of Biophysics; The Active Site in Some Copper- 
Carrying Proteins; 3 years; $23,000. 

Peter S. Olmstead, Department of Biochemistry; Mechanism of in Vitro 
Polynucleotide Synthesis; 3 years; $30,000 
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Polytechnic Institute of Brooklyn, Brooklyn, N.Y. 

Murray Goodmen, Department of Chemistry; Synthesis and Reactions of 
Peptides and Their Derivatives; 2 years; $16,000. 

Princeton University, Princeton, N.J. 

Aurin M. Chase, Department of Biology; Mechanism of Enzyme Action: 
Luciferase; 3 years; $10,000. 

E. Newton Harvey, Department of Biology; Isolation and Chemical Composi- 
tion of Cypridina Luciferin; 1 year; $6,900. 

Frank H. Johnson, Department of Biology; Biochemistry of Luminescent 
Systems; 3 years; $30,000. 

University of Puerto Rico, San Juan, P.R. 

David B. Tyler, Department of Pharmacology; Kinetics and Biological 
Significance of Metal Complexes of Oxaloacetic Acid; 2 years; $11,000. 

Purdue Research Foundation, Lafayette, Ind. 

Bernard Axelrod, Department of Biochemistry, Purdue University; Protein 
Synthesis at the Sub-Cellular Level; 3 years; $28,000. 

Reed College, Portland, Oreg. 

A. H. Livermore, Department of Chemistry; Cysteine and Homocysteine 
Desulfhydrases; 2 years; $13,000. 

The Rockefeller Institute, New York, N.Y. 

Edward J. Murphy; Electrical Conduction in Hydrogen-Bonded Substances ; 
2 vears; $32,000. 

St. Louis University, St. Louis, Mo. 

Elijah Adams, Department of Pharmacology, School of Medicine; Amino Acid 
Metabolism in Bacteria; 2 years; $53,000. 

University of Southern California, Los Angeles, Calif. 

Richard W. Eppley, Department of Biology; Active Transport in Porphyra 
Perforata; 2 vears; $11,500. 

State College of Washington, Pullman, Wash. 

Leonard B. Kirschner, Department of Zoology; Movement of Water in 
Biological Systems; 2 years; $10,000. 

University of Tennessee, Knoxville, Tenn. 

John L. Wood, Division of Chemistry, School of Medicine, Memphis, Tenn.; 
Purchase of an Infrared Spectrophotometer for Biochemical Research; 1 year; 
$14,000. 

Villanova University, Villanova, Pa. 

Thomas H. Doyne, Research and Development Division; Crystal Structure of 
Amino Acid and Dipeptide Metallic Salts; 2 years; $15,500. 

University of Virginia, Charlottesville, Va. 

Donald W. Kupke, Department of Biochemistry, School of Medicine; Protein 
Component Involved in the Photochemical Transformation of Protochlorophyll 
to Chlorophyll-A; 3 years; $23,000. 

Washington University, St. Louis, Mo. 

_ Philipp Strittmatter, Department of Biological Chemistry, School of Medicine; 
Characterization of Mammalian Cytochromes; 3 years; $20,000. 

University of Washington, Seattle, Wash. 

Robert F. Labbe, Department of Pediatrics, School of Medicine; The Mechan- 
ism by Which Iron Is Incorporated Into Heme; 1 year; $7,800. 
University of Wisconsin, Madison, Wis. 

Robert A. Alberty, Department of Chemistry; Physical Chemical Studies of 
Fumarase; 4 years; $60,000. 

Stephen A. Kuby, Institute of Enzyme Research; ATP-Transphosphorylase 
Catalyzed Reactions; 3 years; $22,000. 


Edward E. Smissman, School of Pharmacy; Synthesis and Study of Biosyn- 
thetic Intermediates; 3 years; $19,000. 
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Yale University, New Haven, Conn. 


Henry A. Harbury, Department of Biochemistry; Protein-Prosthetic Group 
Interaction; 2 years; $17,000. 

G. Evelyn Hutchinson, Osborn Zoological Laboratory; Diagenetic Changes in 
Pigments in Lacustrine Sediments; 1 year; $5,800. 

Frederic M. Richards, Department of Biochemistry; Chemistry of the Func- 
tional Groups of Ribonuclease; 2 years; $12,000. 
Yeshiva University, New York, N.Y. 

Henry D. Hoberman, Department of Biochemistry; Albert Einstein College 
of Medicine; Coenzyme-Linked Oxidation-Reduction Reactions; 3 years; $30,000. 

Alex B. Novikoff, Albert Einstein College of Medicine; Biochemical and 
Structural Correlations of Microsomes; 2 years; $13,500. 


E. PSYCHOBIOLOCY 


American Museum of Natural History, New York, N.Y. 

Helmut E. Adler, Department of Animal Behavior; Sensory Factors in Bird 
Navigation; 1 year; $14,400 

Evelyn Shaw, Department of Animal Behavior; Development of Schooling 
Behavior; 1 year; $9,700 
University of Arizona, Tucson, Ariz. 

Joe T. Marshall, Jr.; Department of Zoology; Research on Speciation; 1 year; 
$4,200 
Brandeis University, Waltham, Mass. 

Richard Held, Department of Psychology; Visual-Motor Coordination; 2 years; 
$21,200 
Brown University, Providence, RI. 

Frances L. Clayton, Department of Psychology; Analysis of Secondary Reward; 
2 years; $8,500 
University of California, Berkeley, Calif. 

W. E. Jeffrey, Department of Psychology, Los Angeles; Research on Dis- 
crimination Learning; 2 years; $19,800 

John P. Seward, Department of Psychology, Los Angeles; Drive-Incentive 
Interaction; 1 year; $5,200 
Central Institute for the Deaf, St. Louis, Mo. 

Ira J. Hirsh, Psychology Laboratory; Studies in Temporal Perception; 3 years; 
$56,200 
University of Chicago, Chicago, Il. 

Robert A. Butler, Department of Psychology; Effects of Brain Damage on 
Responsiveness to Visual and Auditory Incentives; 2 vears; $25,500 

I. T. Diamond, Department of Psychology; Behavioral Analysis of the Somatic 
Cortex; 2 years; $21,600. 
Cleveland Hearing and Speech Center, Cleveland, Ohio 

Earl D, Schubert, Acting Director; Interaural Temporal Disparity; 1 year; 
$5,700. 
College of William and Mary, Williamsburg, Va. 

John K. Bare, Department of Psychology; Physiological Bases of Motivation ; 
2 years; $4,600. 
Columbia Institute, New York, N.Y. 

William N. Schoenfeld and William W. Cumming, Department of Psychology; 
Research on Schedules of Reinforcement; 1 year; $2,800. 
Columbus State University of Psychiatry, Columbus, Ohio 


Seymour Levine, Research Division; Studies in Drive Discrimination; 2 years; 
$10,600. 
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Cornell University, Ithaca, N.Y. 

William C. Dilger, Laboratory of Ornithology ; Ethological Studies of Agapornic; 
2 years; $15,600. 

‘Eleanor J. Gibson and Richard D. Walk, Department of Psychology; Study of 
Visual Depth Discrimination; 2 years; $12, 900 

J. E. Hochberg, Department of Psychology ; Dimensions of Form Perception; 
2 years; $5,800. 

Dartmouth College, Hanover, N.H. 

Wolfgang Kohler, Department of Psychology; Problems in Gestalt Psychology ; 
3 years; $32,000. 

Duke University, Durham, N.C. 

Kellogg V. Wilson, Department of Psychology; Multidimensional Stimulus 
Scaling; 1 year; $4,900. 

Emory University, Atlanta, Ga. 

Henry W. Nissen, Director, Yerkes Laboratories of Primate Biology; The 
Basic Research Progr: 1m of the Yerkes Laboratories of Primate Biology; 1 year; 
$40,000. 

Franklin and Marshall College, Lancaster, Pa. 

Kenneth R. John, Department of Biology; Study of Schooling Behavior; 1 
year; $3,600. 

University of Georgia, Athens, Ga. 

Gernard 8. Martof, Department of Zoology; Behavior of Amphibians; 2 years; 
$9,300. 

Harvard University, Cambridge, Mass. 

Philip Teitelbaum, Department of Psychology; Effect of Hypothalamic Lesions 
on Behavior; 2 years; $17,500. 
University of Hawaii, Honolulu, T.H. 

A. Leonard Diamond, Department of Psychology; Simultaneous Brightness 
Contrast; 2 years; $11,000 
University of Illinois, Urbana, Il. 

Donelson E. Dulany, Jr., Department of Psychology; Reinforcement of Verbal 
Behavior; 1 year; $6,300. 

G. Robert Grice, Department of Psychology; Studies in Human Conditioning; 
3 years; $17,200. 

Harold W. Hake, Department of Psychology; Role of Recognition in Percep- 
tion; 3 years; $15, 700. 

Lawrence I. O'Kelly, Department of Psychology; Influence of Physiological 
Variables on Behavior; 3 years; $20, 

Garth J. Thomas, Department of Electrical Engineering; seneiarel Altera- 
tions Following Lesions in the Rhinencephalon; 2 years; $34, 

Indiana University Foundation, Bloomington, Ind. 

W. K. Estes and C. J. Burke, oe Raa of Psychology, Indiana University; 
Analysis of Learning; 5 years; $68,400 
Institute of Living, Hartford, Conn. 

John 8S. Stamm; Effects of Cortical Stimulation on Learning and Retention; 
2 years; $16,600. 

Kent State University, Kent, Ohio 

Charles C. Perkins, Jr., Department of Psychology; Study of Stimulus General- 
ization; 1 year; $7,500. 

Louisiana State University and Agricultural and Mechanical College, Baton Rouge, 
La. 

Donald J. Lewis, Department of Psychology; Persistence of Unrewarded Re- 
sponses in Human Adults; 3 years; $21,300. 
Massachusetts Institute of Technology, Cambridge, Mass. 


Walter A. Rosenblith, Department of Electrical Engineering; Research on 
Speech Perception; 2 years; $50,400. 
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McGill University, Montreal, Canada 

Herbert H. Jasper, Montreal Neurological Institute; Neurophysiological Re- 
search; 2 years; $21,400. 
University of Michigan, Ann Arbor, Mich. 

Mathew Alpern, Department of Ophthalmology; Studies of Contrast Phenom- 
ena; 2 years; $15,200. 

John E. Bardach, Department of Fisheries; Behavior of Reef Fishes; 6 months; 
$600. 
Donald G. Marquis and W. Crawford Clark, Department of Psychology; 
Temporal Characteristics of the Visual System; 1 year; $5,200. 

Robert W. Storer, Department of Zoology; Comparative Behavior of Grebes; 
4 years; $14,100. 
University of Minnesota, Minneapolis, Minn. 

Kenneth MacCorquodale and Paul E. Meehl, Department of Psychology; 
Studies of Reinforcement; 1 year; $6,900. 
Montana State University, Missoula, Mont. 

Clyde E. Noble, Department of Psychology; Analysis of Trial-and-Error 
Learning; 2 years; $15,400. 
National Academy of Sciences-National Research Council, Washington, D.C. 

Glen Finch, Executive Secretary, Division of Anthropology and Psychology; 
International Directory of Psychologists; 1 year; $2,000. 
New York University, New York, N.Y. 

Leo M. Hurvich, Department of Psychology; Investigation of the Visual 
Response Processes; 3 years; $32,000. 
Ohio State University, Columbus, Ohio 

Donald R. Meyer, Department of Psychology; Studies in Primate Learning; 
1 year; $17,000. 
Pennsylvania State University, University Park, Pa. 

John F. Corso, Department of Psychology; Neural Quantum Theory of Hearing; 
1 year; $9,300. 
University of Pennsylvania, Philadelphia, Pa. 

Eliot Stellar, Institute of Neurological Sciences; Physiological Mechanisms of 
Motivation; 3 years; $23,500. 
Princeton University, Princeton, N.J. 

Robert. C. Bolles, Department of Psychology; Stimulus Properties of Drives; 1 
year; $3,600. 

Byron A. Compbell, Department of Psychology ; Methodological Study of the 
Aversive Properties of Stimuli; 2 years; $15,000. 
Queens College, Flushing, N.Y. 

Eugene 8, Gollin, Department of Psychology; Development of Visual and 
Tactual Recognition; 1 year; $9,500. 
Smithsonian Institution, Washington, D.C. 

Martin Moynihan, Canal Zone Biological Area; Behavior of Neotropical 
Lepeiensers: 1 year; $4,800. 

Martin Moynihan, Canal Zone Biological Area; Comparative Analysis of 
Behavior in Tropical Birds; 3 years; $22,000. 
University of Southern California, Los Angeles, Calif. 

W. W. Grings, Department of Psychology; Stimulus Patterning in Learning; 
1 year; $5,000. 
University of Texas, Austin, Tex. 

Robert K. Young, Department of Psychology; Studies of Verbal Learning; 2 
years; $5,000. 
Tulane University, New Orleans, La. 

Abram Amsel, Department of Psychology, Newcomb College; Factors in Reward 
Situations; 2 years; $12,600. 


Edward A. Bilodeau, Department of Psychology; Studies of Learning and 
Retention; 3 years; $14,900. 
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University of Virginia, Charlottesville, Va. 

Frank W. Finger and L. Starling Reid, Department of Psychology; Research 
on Induced Drive States; 3 years; $16,800. 
University of Wisconsin, Madison, Wis. 

W. J. Brogden, Department of Psychology; Learning and Conditioning; 
3 years; $30,700. 
Yale University, New Haven, Conn. 

William N. Dember, Department of Psychology; Study of Perception and 
Learning; 1 year; $5,600. 

Frank A. Logan, Department of Psychology; Conditions of Reinforcement; 
1 year; $6,000. 

Fred D. Sheffield, Department of Psychology; Studies in Conditioning; 2 years; 
$9,100. 
Yeshiva University, New York, N.Y. 


Seth K. Sharpless, Department of Pharmacology; Biochemical Correlates of 
Behavior; 2 years; $23,900. 


F. REGULATORY BIOLOGY 


Victor H. Dropkin, Nematode Research Laboratory, U.S. Department of Agri- 
culture, Seaford, N.Y. 


A Bioassay of Root-Knot Nematodes Parasitic on Plants; 6 months; $800. 
University of Arizona, Tucson, Ariz. 

William J. McCauley, Department of Zoology; The Water Balance and Res- 
piratory Metabolism of the Gila Monster; 3 years; $12,000. 

University of Arkansas, Fayetteville, Ark. 

Charles D. Wood and Joseph E. Stone, Department of Physiology and Pharma- 
cology; Alterations Produced by Drugs to the Central Nervous System; 2 years; 
$20,100. 

Barnard College, New York, N.Y. 


Aubrey Gorbman, Department of Zoology; Comparative Physiology of 
Thyroid Function; 3 years; $28,700. 


Boston University, Boston, Mass. 


John D. Ifft, Department of Anatomy, School of Medicine; Relationship of 
the Hypothalamus to the Gonadotrophic Activities of the Pituitary; 3 years; 
$17,100. 

Alfred B. Chaet, Department of Physiology, School of Medicine; Toxic Factors 
in Heat Death; 2 years; $13,050. 

Rae Whitney, Department of Biology; Responses to Homo-Transplants in 
Hamsters as a Function of Inbreeding; 1 year; $1,150. 


Bucknell University, Lewisburg, Pa. 

Roger H. Bowman, Department of Biology; Growth Hormone Content of the 
Pituitary as Affected by Age; 2 years; $5,500. 
University of Buffalo, Buffalo, N.Y. 


Simon Rodbard, Chronic Disease Research Institute; Regulation of the Cir- 
culating Plasma Volume by the Autonomic Nervous System; 2 years; $12,400. 


California Institute of Technology, Pasadena, Calif. 


C. A. G. Wiersma, Division of Biology; Integrative Action of the Crustacean 
Nervous System; 3 years; $39,900. 
University of California, Berkeley, Calif. 

Alden 8. Crafts, Department of Botany, Davis; Uptake, Distribution, and 
Fate of Isotopically Labeled Compounds in Plants; 2 years; $6,700. 

Thomas W. James and Theodore L. Jahn, Department of Zoology, Los Angeles, 
Calif., Synchronously Dividing Cells; 3 years; $36,800. 

S. H. Madin, Department of Bacteriology, Naval Biological Laboratory; Char- 
acterization of an Unknown Lethal Virus of Swine; 2 years; $18,600. 

John H. Phillips, Department of Bacteriology; The Immune Mechanisms of 
Invertebrates; 2 years; $13,100. 
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Charles H. Sawyer, Department of Anatomy, School of Medicine, Los Angeles; 
Central Nervous Mechanisms Controlling the Neurohypophysis; 3 years; $21,300. 

Beatrice M. Sweeney, Biology Division, Scripps Institution of Oceanography, 
La Jolla, Calif.; Endogenous Diurnal Rhythm in Cell Division in Marine Dino- 
flagellates; 3 years; $14,100. 
City College of New York, New York, N.Y. 

William Etkin, Department of Biology; Secretory Function of the Pituitary in 
the Absence of its Nerve Supply; 2 years; $16,900. 
Colorado State University, Fort Collins, Cole. 

Frank B. Salisburg, Department of Botany and Plant Physiology; The Influence 
of Growth Regulators Upon Flowering; 2 years; $13,400. 
University of Colorado, Boulder, Colo. 

Robert Samuels, Department of Microbiology, Medical Center, Denver, Colo.; 
Nutrition of Tritrichomonas Augusta; 2 years; $8,800. 
Columbia University, New York, N.Y. 


Herbert Elftman, Department of Anatomy; Effect of Transplantation on the 
Cytology of the Pituitary; 1 year; $5,400. 

Harry Grundfest, Department of Neurology; Fundamental Mechanisms of 
Bioelectric Activity; 5 years; $75,900. 

Beatrice C. Seegal, Department of Microbiology; Immunological Mechanisms 
in Experimental Nephritis; 1 year; $12,880. 
Connecticut College for Women, New London, Conn. 

John F. Kent, Department of Zoology; Functional Significance of the Gastro- 
intestinal Argentaffin Cells; 3 years; $13,100. 
Cornell University, Ithaca, N.Y. 

Damon Boynton, Department of Pomology; Natural Growth Regulators and 


Intermediary Nitrogenous Compounds in Growth and Flower Initiation; 2 years; 
$11,800. 


A. van Tienhoven, Department of Poultry Husbandry; Neural Control of 
Ovulation; 3 years; $12,100. 
De Paul University, Chicago, Ill. 

John R. Cortelyou, Department of Biological Sciences; Parathryroid Glands 
in Anuran Amphibians; 2 years; $8,300. 
Duke University, Durham, N.C. 


John W. Everett, Department of Anatomy; Neural Mechanisms Controlling 
the Pituitary Gland; 2 years; $16,750. 


Talmage L. Peele, Department of Anatomy; Interdependence of Amygdala and 
Hypothalamus; 2 years; $20,000. 
George Washington University, Washington, D.C. 


Eugene M. Renkin, Department of Physiology, School of Medicine; Regulatory 
Mechanisms in Blood Circulation; 2 years; $15,500. 


Harvard University, Cambridge, Mass. 
Frederick L. Hisaw, Department of Biology; Reproductive Hormonal Processes 
in Elasmobranch Fishes and Ascidians; 2 years; $9,400. 
Kansas State College of Agriculture and Applied Science, Manhattan, Kans. 
Byron §S. Miller and John A. Johnson, Department of Flour and Feed Milling 
Industries; Resistance of the Wheat Plant to Attack by the Hessian Fly; 3 years; 
$8,700. 
University of Kansas, Lawrence, Kans. 
H. W. Barrett, Department of Biochemistry; Intestinal Absorption of Peptides; 
2 years; $8,700. 
University of Louisville, Louisville, Ky. 
Warren 8. Rehm, Department of Physiology; Electrophysiological Studies on 
Gastric Mucosa; 3 years; $35,300. 
Michigan State University of Agriculture and Applied Science, East Lansing, Mich. 


W. J. Hooker, Department of Botany and Plant Pathology; Virus Multiplica- 
tion as Influenced by Inherent Resistance of the Plant Host; 2 years; $13,000. 
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University of Missouri, Columbia, Mo. 


J. Levitt, Department of Botany; Physiological Basis of Resistance of Plants 
to Frost and Drought; 2 years; $12,500. 

Thomas D. Luckey, Department of Biochemistry; Role of Intestinal Micro- 
organisms in Vitamin Nutrition in the Chicken; 3 years; $28,400. 


New York University, New York, N.Y. 
William B. Hebard, Department of Biology; Species, Age, and Seasonal 
Variation in Amphibian Blood Composition; 3 years; $8,400. 
North Carolina State College of Agriculture and Engineering, Raleigh, N.C. 
Robert P. Upchurch, Department of Field Crops; Uptake of Organic Substances 
by Plant Roots; 3 years; $23,900. 
Ohio State University, Columbus, Ohio 


Leo A. Sapirstein, Department of Physiology; Movement of Dissolved Ma- 
terials Between the Circulating Blood and Cells; 2 years; $25,800. 


Oregon State College, Corvallis, Oreg. 


Carroll W. Fox, Department of Dairy and Animal Husbandry; Dietary 
Influences on Fertility; 1 year; $6,100. 


Austin Pritchard, Department of Zoology; Action of Thyroid Hormone in 
Embryonic Sharks; 1 year; $1,200. 

University of Oregon, Eugene, Oreg. 

George M. Austin, Division of Neurosurgery Medical School, Portland, Oreg.; 
Single Cell Activity of Spinal Cord in Relation to Intraspinal Sprouting of New 
Terminals; 2 years; $24,100. 

University of Pennsylvania, Philadelphia, Pa. 


William S. Yamamoto, Department of Physiology, School of Medicine; 
Regulation of the Arterial CO, Concentration; 3 years; $13,100. 


Princeton University, Princeton, N.J. 


Colin 8. Pittendrigh, Department of Biology; Physiological and Chemical Study 
of the Mechanisms of Biological Clocks; 3 years; $30,000. 


Purdue Research Foundation, Lafayette, Ind. 


George A. Gries, Department of Botany and Plant Pathology; Senescence of 
Plant Roots; 1 year; $900. 


Richard C. Sanborn, Department of Biological Sciences; The Extracellular 
Fluid of Arthropods; 2 years; $12,100. 


University of Rochester, Rochester, N.Y. 


Terence A. Rogers, Department of Physiology, School of Medicine and Den- 
tistry; Distribution of Magnesium in Tissues; 1 year; $7,500. 


Rutgers, The State University, New Brunswick, N.J. 


W. Rei Robbins, Department of Plant Physiology; Physiologically Active and 
Inactive Forms of Iron in Plants; 1 year; $2,000. 


St. John’s University, Brooklyn, N.Y. 

Daniel M. Lilly, Department of Biology; Growth and Nutrition in Hypo- 
trichous Ciliates; 2 years; $14,000. 
Southwestern Louisiana Institute, Lafayette, La. 

Velv!1 W. Greene, Department of Bacteriology; Interaction of Pure Strains of 
Lactic Streptococci; 2 years; $5,300. 
University of Texas, Austin, Tex. 
_ Sidney Ochs, Department of Physiology, Medical Branch, Galveston, Tex.; 
Surface Responses From the Cerebral Cortex Elicited by Stimulation; 3 years; 
$9,600. 
University of Toronto, Toronto, Canada 

D. 8. Van Fleet, Department of Botany; Cell Division and Differentiation in 
Plants; 1 year; $2,350. 
Trinity University, San Antonio, Tez. 


William A, Kratz, Department of Biology; Thermal Tolerant and Thermophilic 
Algae; 2 years; $7,100. 
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Tulane University of Louisiana, New Orleans, La. 

Harold Baer, Department of Microbiology, School of Medicine; Properties and 
Uses of Fluorescent Antibodies; 2 years; $17,000. 
University of Utah, Salt Lake City, Utah 

James R. King, Department of Experimental Biology; Avian Energy Metabo- 
lism; 3 years; $15,000, 
Valparaiso University, Valparaiso, Ind. 

W. C. Gunther, Department of Biology; Seasonal Variation of Reproductive 
Organs and Endocrine Glands; 1 year; $1, 600. 

obert J. Hanson, Department of Biology ; The Phagocytosis of Influenza 

Virus; 3 years; $8,880. 
Waldemar Medical Research Foundation, Inc., Port Washington, Long Island, N.Y. 

Norman Molomut, Scientific Director; The Effects of Neurogenic Stress on 
Tissue Regeneration; 18 months; $14,500. 
Wayne State University, Detroit, Mich. 

Walter Chavin, Department of Biology; Nature and Role of the Thyroid Hor- 
mone in Primitive Vertebrates; 2 years; $13,000. 
Wilkes College, Wilkes-Barre, Pa. 

Charles B. Reif, Department of Biology; Protoplasmic Similarities Between 
Green and Colorless Forms of Euglena; 2 years; $7,400. 
University of Wisconsin, Madison, Wis. 


Harold R. Wolfe, Department of Zoology; Relation of Age to Antibody Re- 
sponse; 2 years; $18,000. 


Charles M. Weise, Department of Zoology; Physiological Factors Influencing 
Migration and Molt in Birds; 2 years; $6,500. 


Yale University, New Haven, Conn. 


Philip B. Cowles, Department of Microbiology; Bacteriophagy and Bacterio- 
cinogeny; 2 years; $11,000. 

Jerome P. Sutin, Department of Anatomy, School of Medicine; Central Nerv- 
ous System Mechanisms Regulating Food Intake; 3 years; $26,900. 


G. SYSTEMATIC BIOLOGY 


Allegheny College, Meadville, Pa, 


Robert E. Bugbee, De 00 of Biology; Revision of North American Species 
of Eurytoma; 2 years; $ 


American Museum of Natural History, New York, N.Y. 


Joseph C. Moore, Department of Mammals; Revision of the Indomalayan 
Sciuridae; 1 year; $2,700. 


Nicholas 8. Obraztsov, ee of Insects and Spiders; Revision of North 
American Tortricidae; 2 years; $12, 


Amherst College, Amherst, Mass. 


Albert E. Wood, Department of Biology; Evolution of Early Rodents and 
Lagomorphs; 3 years; $8,000. 


University of Arkansas, Fayetteville, Ark. 

Herndon G. aa a of Zoology; American Species of Elaphe 
(Reptilia) ; 2 years; $9,000 
Bernice P. Bishop Mere Honolulu, T.H. 


J. Linsley Gressitt, Department of Entomology; Zoogeography and Evolution 
of Pacific Insects; 2 years; $25,000. 


Boston University, Boston, Mass. 


Arthur G. Humes, Department of Biology; Copepoda (Crustacea) of Africa 
and Madagascar; 1 year; $4,800. 
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University of California, Berkeley, Calif. 

Martin W. Johnson, Scripps Institution of Oceanography, La Jolla, Calif.; 
Taxonomic and Zoogeographic Studies of Copepods (Crustacea); 1 year; $2,100. 

Maynard F. Moseley, Department of Botany, Santa Barbara College, Goleta, 
Calif.; Morphological Studies of Nymphaeaceae; 3 years; $8,000. 

Irwin M. Newell, Division of Life Science, Riverside; Correlation of Larvae and 
Adults of Polytrichous Tromidiform Mites; 3 years; $16,800. 

Ruben A. Stirton, Museum of Paleontology; Tertiary Mammals of Australia ; 
2 years; $7,100. 
Canisius College, Buffalo, N.Y. 

John L. Blum, Department of Biology; Composition and Phytogeography of 
the Coastal Vaucheria Belt; 2 years; $3,800. 
Chicago Academy of Sciences, Chicago, Ill. 

Dr. Howard K. Gloyd, Director; The Crotalid Snake Genus Agkistrodon; 2 
years; $4,400. 
University of Chicago, Chicago, Ill. 

Barbara F. Palser, Department of Botany; Floral Morphology of the Ericales; 
2 years; $10,000. 
Claremont Graduate School, Claremont, Calif. 

Sherwin Carlquist, Department of Botany; Wood Anatomy of Compositae; 3 
years; $7,300. 
College of Medical Evangelists, Loma Linda, Calif. 

Bruce W. Halstead and F. Rene Modglin, Department of Biotoxicology; 
Phylogenetic Relationships in Stingrays; 2 years; $9,000. 
Colorado State University, Fort Collins, Colo. 


Tyler A. Woolley, Department of Zoology; Systematics of Oribatid Mites;.3 
years; $12,000. 


University af Connecticut, Storrs, Conn. 


James A. Slater, Department of Zoology and Entomology; Systematic Studies 
of the Family Lygaeidae (Hemiptera) ; 4 years; $18,000. 
Cornell University, Ithaca, N.Y. 

Helen J. Illick, Biology Department, Russell Sage College, Troy, N.Y.; Morph- 
ology of the Lateral-Line System in Cyprinidae; 1 year; $1,750. 

Edward C. Raney, Department of Conservation; Systematics and Speciation 
in Fishes; 1 year; $8,300. 

Charles G. Sibley, Department of Conservation; Paper Electrophoresis As a 
Method in Avian Taxonomy; 1 year; $5,400. 
Duke University, Durham, N.C. 

H. L. Blomquist, Department of Botany; Systematics of Sphagnum in North 
America; 2 years; $8,400. 

Robert L. Wilbur, Department of Botany; A systematic Study of the Genus 
Amorpha (Leguminosae) ; 2 years; $4,600. 
Florida State University, Tallahassee, Fla. 

Robert K. Godfrey, Department of Biological Science; Vascular Plants of 
Aquatic Marsh Habitats of Western Florida; 2 years, $6,000. 

Robert B. Short, Department of Biological Sciences; Taxonomic Studies of 
Dicyemid Mesozoa; 2 years; $6,300. 
University of Florida, Garnesville, Fla. 

Coleman J. Goin, Department of Biology; Systematics and Evolution of the 
Amphibia; 2 years; $2,400. 

William J. Riemer, Florida State Museum; Herepetofauna of the Apalachicola 
Basin; 3 years; $7,400. 

Minter J. Westfall, Jr., Department of Biology; Systematic Studies of North 
American Zygoptera; 3 years; $15,000. 
Grinnell College, Grinnell, Iowa 

Kenneth A. Christiansen, Department of Biology; Systematic Studies of Col- 
lembola; 2 years; $5,400. 

Norman H. Russell, Department of Biology ; The Genus Viola in North America; 
3 years; $11,600. 
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Harvard University, Cambridge, Mass. 
4 Richard A. Howard, Arnold Arboretum; Flora of the Lesser Antilles; 3 years; 
21,000. 

I. Mackenzie Lamb, Farlow Herbarium; New Index of Lichens; 2 years; $3,900. 

Herbert W. Levi, Museum of Comparative Zoology ; Type Species of Rare Spider 
Genera; 1 year; $2,200. 

Alfred S. Romer, Museum of Comparative Zoology; Study of Carboniferous 
Tetrapods; 2 years; $7,800. 

Alfred S. Romer, Museum of Comparative Zoology; Triassic Vertebrates of 
Argentina; 1 year; $3,000. 

Ernest E. Williams, Museum of Comparative Zoology; Systematics and Ecology 
of Anolis in Cuba; 2 years; $9,700. 
University of Hawaii, Honolulu, T.H. 

Leonard D. Tuthill, Department of Entomology; Insects of Hawaii; 3 years; 
$37,500. 


Idaho State College, Pocatello, Idaho 

Marie L. Hopkins, Department of Zoology; Bison Latifrons and Associated 
Pleistocene Fauna; 3 years; $4,800. 
University of Illinois, Urbana, Ill. 

Donald P. Rogers, Department of Botany; Lower Basidiomycetes of Oregon; 
2 years; $10,000. 

Milton W. Sanderson, State Natural History Survey Division; West Indian 
Species of Phyllophaga (Coleoptera) ; 3 years; $8,800. 

Wilson N. Stewart, Department of Botany; Petrifaction Fossils of the Pennsyl- 
vania period; 3 years; $10,000. 
State University of Iowa, Iowa City, Iowa 

Robert F. Thorne, Department of Botany; Vasculsr Plants of lowa; 3 years; 
$10,000. 
Kaiser Foundation, Oakiand, Calif. 

Benjamin G. Chitwood, Laboratory of Comparative Physiology and Mor- 
phology; Marine Nematodes and Other Scolecidans; 2 years; $12,000. 
Kansas State College of Agriculture and Applied Science, Manhattan, Kans. 

Reginald H. Painter, Department of Entomology; Taxonomic Study of Poecil- 
anthrax (Diptera) ; 2 years; $2,000. 
University of Kansas, Lawrence, Kans. 


Robert W. Baxter, Department of Botany; The Pennsylvanian Fossil Flora of 
Eastern Kansas; 3 years; $11,600. 

E. Raymond Hall, Department of Zoology; Systematics Studies of North 
American Mammals; 3 years; $11,000. 

Ronald L. MeGregor, Department of Botany; A Biosystematic Study of 
Echinacea (Compositae) ; 2 years; $5,300. 
University of Maine, Orono, Maine 

Gordon E. Gates, Department of Zoology; Classification of Oligochasta; 4 
years; $26,000. 

Martin A. Rosinski, Department of Botany and Plant Pathology; Morphology 
and Cytology of Ceratocystis; 2 years; $3,700. 


University of Maryland, College Park, Md. 

G. W. Wharton, Department of Zoology; Basic Research in Acarology; 3 years; 
$27,800. 
University of Massachusetts, Amherst, Mass. 


Charles P. Alexander, Department of Entomology; Crane-Flies of Western 
North America; 2 years; $3,200. 


Michigan State University of Agriculture and Applied Science, East Lansing, Mich. 
Henry A. Imshaug; Department of Botany and Plant Pathology; Taxonomic 
and Phytogeographic Study of West Indian Lichens; 3 years; $19,000. 
University of Michigan, Ann Arbor, Mich. 
Claude W. Hibbard, Museum of Paleontology; Pleistocene Faunas of the High 
Plains Region; 3 years; $18,600. 
Warren H. Wagner, Department of Botany; Fern Taxonomy; 1 year; $8,000. 
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University of Minnesota, Minneapolis, Minn. 
A. Orville Dahl, Department of Botany; Fine Structure of Pollen Grains; 

2 years; $11,000. 

Missouri Botanical Garden, St. Louis, Mo. 

_ Julian A. Steyermark, Research Department; Revised Catalogue of Missouri 

Flora; 1 year; $1,750. 

University of New Hampshire, Durham, N.H. 


Marian H. Pettibone, Department of Zoology; Polychaetous Annelids of New 
England; 4 years; $15,000. 


Emery F. Swan, Department of Zoology; Growth and Variation in Sea Urchins 
(Echinoidea) ; 4 years; $18,600. 
New York Botanical Garden, New York, N.Y. 

David D. Keck; Assistant Director and Head Curator; Studies in Systematic 
Botany; 1 year; $30,000. 
New York Zoological Society, New York, N.Y. 

Myron Gordon, Genetics Laboratory; A Biological Synthesis of the Poeciliid 
Fishes; 2 years; $11,000. 
North Carolina State College of Agriculture and Engineering, Raleigh, N.C. 


Clyde F. Smith, Division of Biological Sciences; Catalogue of the Homoptera 
of the World; 1 year; $6,900. 


Theodore B. Mitchell, Division of Biological Sciences; Native Bees of the 
Eastern United States; 3 years; $34,000. 
University of North Carolina, Chapel Hill, N.C. 


Albert E. Radford, Department of Botany; Flora of North and South Carolina; 
2 years; $16,000. 


Austin B. Williams, Institute of Fisheries Research; Decapod Crustaceans of 
the Southeastern United States; 3 years; $8,000. 
Oklahoma State University and Applied Science, Stillwater, Okla. 


George A. Moore, Department of Zoology; Comparative Morphology of 
Sunfishes; 2 years; $7,000. 


University of Oklahoma Research Institute, Norman, Okla. 

Norman H. Boke, Department of Plant Sciences, University of Oklahoma; 
Developmental Anatomy of Cactaceae; 3 years; $16,200. 
Oregon State College, Corvallis, Oreg. 


Harold J. Jensen, Department of Botany and Plant Pathology; Survey of 
Marine Nematodes; 3 years; $9,900. 

Herman A. Scullen, Department of Entomology; Taxonomic Studies of Cer- 
cerini; 2 years; $5,800. j : 

William P. Stephen, Department of Entomology; Systematic Studies of Apidae; 
3 years; $9,400. 
Rancho Santa Ana Botanic Garden, Claremont, Calif. 

Philip A. Munz, Director; Cytological and Systematic Investigations of Ona- 
graceae; 3 years; $10,600. 
Roosevelt University, Chicago, Ill. 

Charles H. Seevers, Department of Biology; Systematics and Evolution of the 
Staphylinidae; 3 years; $6,900. 
Russell Sage College, Troy, N.Y. 

Geneva Sayre, Department of Biology; Nomenclature and Classification of 
Bryophytes; 1 year; $8,500. 
Rutgers, The State University, New Brunswick, N.J. 

Ruth E. Gordon, Institute of Microbiology; Taxonomic Study of Actinomy- 
cetes; 3 years; $20,000. E 

Marion A. Johnson, Department of Botany; Serological Study of Festuceae; 
3 years; $15,000. 
St. John Fisher College, Rochester, N.Y. 


Ross H. Arnett, Jr., Department of Biology; Speciation of Oedemerid Beetles; 
2 years; $3,500. 
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Smithsonian Institution, Washington, D.C. 


Carl J. Drake, Department of Zoology; Monographic Studies of Tingidae and 
Presmidae (Hemiptera) ; 2 years; $19,000. 


5 Mason E. Hale, Jr.; Department of Botany; Lichens of West Virginia; 1 year; 
1,650. 


Porter M. Kier, Department of Geology; Studies of Cassiduloida (Echinoidea) ; 
1 year; $2,700. 


‘ <a A. McClure, Department of Botany; Taxonomy of the Bamboos; 2 years; 
14,000. 


University of Southern California, Los Angeles, Calif. 


John 8S. Garth, Department of Biology; Xanthidae of the Pacific American 
Coast; 2 years; $11,500. 


Southwestern Louisiana Institute, Lafayette, La. 


William D. Reese, Department of Biology; The Moss Genus Calymperes in 
South America; 2 years; $3,300. 


Stanford University, Stanford, Calif. 

George 8. Myers, Natural History Museum; Systematic Study of Zeomorph 
Fishes; 3 years; $16,000. 
University of Tennessee, Knoxville, Tenn. 


Arthur C. Cole, Jr., Department of Entomology; The Ant Genus Pogonomyr- 
mex; 2 years; $6,000. 


. Aaron J. Sharp, Department of Botany; Vascular Plants of Tennessee; 3 years; 
15,000. 


Texas Research Foundation, Renner, Tez. 


Donovan 8. Correll, Botanical Laboratory; Section Tuberarium of Solanum in 
North, Central and South America; 3 years; $14,000. 


University of Texas, Austin, Tex. 


W. Frank Blair, Department of Zoology; Speciation in Amphibian Populations; 
3 years; $15,300. 


Harold C. Bold, Department of Botany; Algae of Texas Soils; 1 year; $6,000. 


. vias Hubbs, Department of Zoology, Speciation in Fish Population; 3 years; 
$11, ; 


Wilson 8. Stone and Marshall R. Wheeler, Department of Zoology; Drosophili- 
dae of the Caribbean Regions; 3 years; $25,000. 


University of Tulsa, Tulsa, Okla. 


Albert F. Blair and Hague L. Lindsay, Jr., Department of Life Sciences; Popu- 
lation Studies of Plethodontid Salamanders; 2 years; $2,800. 


University of Utah, Salt Lake City, Utah. 


George F. Edmunds, Department of Zoology and Entomology; Higher Classifi- 
cation of Ephemeroptera; 2 years, $6,300. 


Valparaiso University, Valparaiso, Ind. 


Carl H. Krekeler, Department of Biology; Systematic Studies of Cavernicolous 
Coleoptera; 3 years; $4,500. 


University of Vermont and State Agricultural College, Burlington, Vt. 


Hubert W. Vogelmann, Department of Botany; A Study of Pringle’s Undis- 
tributed Botanical Collections; 2 years; $6;400. 


Virginia Polytechnic Institute, Blacksburg, Va. 


Perry C. Holt, Biology Department; Systematic Studies of Branchiobdellidae; 
2 years; $5,800. 


University of Washington, Seattle, Wash. 


Paul L. Illig, Department of Zoology; Systematics of Crustacia; 2 years; 
$17,700. 


Washington University, St. Louis, Mo. 


Carroll W. Dodge, Henry Shaw School of Botany; Lichen Flora of the Antarctic 
Continent; 2 years; $13,100. 
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University of Wisconsin, Madison, Wis. 


John W. Thomson, Department of Botany; A Manual of American Arctic 
Lichens; 2 years; $8,000. 





Youngstown University, Youngstown, Ohio 


Fred H. Glenny, Department of Biology; The Aortic Arch System of Birds; 
1 year; $1,300. 











H. METABOLIC BIOLOGY 








American University of Beirut, Beirut, Lebanon 


John H. Schneider, Department of Biochemistry; Synthesis of Deoxyribose 
Nucleic Acid in Normal and Regenerating Liver; 3 years; $10,000. 
Brandeis University, Waltham, Mass. 

Lawrence Grossman, Department of Biochemistry; Nucleic Acid Metabolism 
of Host Cells Infected with Virus; 3 years; $24,000. 

Nathan O. Kaplan, Department of Biochemistry; Enzymatic and Immuno- 
chemical Factors Regulating Cellular Activity; 3 years; $43,800. 

Morris Soodak, Department of Biochemistry and Biology; Biosynthesis of 
L-Fucose and Thyroglobulin; 2 years; $15,300. 
University of California, Berkeley, Calif. 

I. L. Chaikoff, Department of Physiology, School of Medicine; Basic Aspects 
of Mammalian Carbohydrate Metabolism; 3 years; $45,000. 


Nicholas T. Mirov, Department of Geography; Relation Between Boron and 
Carbohydrate Metabolism; 2 years; $7,000. 


Irving Zabin, Department of Physiological Chemistry, Los Angeles; Lipid 
Metabolism of the Brain; 2 years; $17,000. 

University of Chicago, Chicago, Ill. 

William B. Martin, Department of Microbiology; Metabolism of Itaconic and 
Mesaconic Acids by Fungi; 2 years; $6,700. 

Lloyd J. Roth, Department of Pharmacology; Biogenesis and Metabolism of 
Tropane Alkaloids in Plants; 2 years; $9,800. 

Columbia University, New York, N.Y. 

Erwin Chargaff, Department of Biochemistry, College of Physicians and 
Surgeons; Nucleic Acids Endowed with Biological Specificity; 3 years; $45,000. 

Philip Feigelson, Department of Biochemistry, College of Physicians and 
Surgeons; Induced Enzyme Formation in Mammals; 2 years; $17,500. 

Seymour Lieberman, Department of Obstetrics and Gynecology; Biogenesis of 
the Steroid Hormones; 3 years; $36,000. 

Cornell University, Ithaca, N.Y. 

Welter D. Bonner, Jr., Department of Botany; Mechanics of Cellular Oxida- 
tions in Plant Tissues; 3 years; $14,000. 

Walter D. Bonner, Jr., and Conrad 8. Yocum, Department of Botany; Double- 
—— Spectrophotometer for Research on Kenetics of Cellular Processes; 1 year; 
$7,200 
Dartmouth College, Hanover, N.H. 


Frank G. Carpenter, Department of Physiological Sciences, The Medical 
School; Resting Metabolism of Immature Nerve Fibers; 3 years; $4,300. 


University of Delaware, Newark, Del. 


Bruce M. Pollock, Department of Biological Sciences; Physiological and Bio- 
chemical Mechanisms of the Rest Period; 18 months; $8,450. 


Emory University, Atlanta, Ga. 


Elliot Juni, Department of Bacteriology and Immunology; Bacterial Oxidation 
of Simple Aliphatic Alcohols, 3 years; $17,000. 


University of Florida, Gainesville, Fla. 


Howard J. Teas, Department of Botany, Agricultural Experiment Station, 
Biosynthesis of Lysine and Tryptophan; 2 years; $14,v00. 


University of Georgia, Athens, Ga. 


Robert G. Eagon, Department of Bacteriology; Synthesis of Polysaccharide by 
Pseudomonas Fluorescens; 2 years; $6,000. 
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Goucher College, Baltimore, Md. 


Helen B. Funk, Department of Physiology and Bacteriology; The Role of 
Hemopoietic Vitamins in the Biosynthesis of Leghemoglobin; 2 years; $8,200. 


Hahnemann Medical College, Philadelphia, Pa. 


William L. Gaby, Division of Microbiology; Role of Phospholipides in the 
Transport of Amino Acids; 1 year; $7,100. 


Harvard University, Cambridge, Mass. 


Boris Magasanik, Department of Immunology and Bacteriology; Transfer of 
Single Carbon Units in Histidine and Purine Metabolism of Micro-Organisms; 
3 years; $19,500. 

Alwin M. ’Pappenheimer, Jr., Department of Biology; The Mode of Action of 
Diphtheria Toxin; 2 years; $43, 000. 

W. R. Sistrom, Biological Laboratories; empediinn, Structure, and Function 
of aoe Chromatophores; 3 years; $14, 600 

. Hasting Wilson, Department of Physiology, The Medical School; Mecha- 
ala of Intestinal Absorption of Sugars and Nucleotides; 2 years; $16, 400. 


Hope College, Holland, Mich. 


Philip G. Crook, Department of Biology; Effect of Mammalian Hormones on 
Unicellular Organisms; 2 years; $3,350. 


Howard University, Washington, D.C. 


Lawrence M. Marshall, Department of Biochemistry; Role of the Tricarboxylic 
Acid Cycle in the Synthesis of Vitamin B-12; 2 years; $10,000. 


Illinois Institule of Technology, Chicago, Ill. 
Allan H. Roush, Department of Biology; Metabolism of Compounds Related 
to Lignin by Basidiomycetes; 2 years; $7,500. 
University of Illinois, Urbana, Ill. 
I. C. Gunsalus, Division of Biochemistry; Metabolic Biogenesis and Degradation 
of an by Microorganisms; 4 years; $73,500. 
Hageman, Department of Agronomy; Physiological Basis of Hybrid 
Vigor in Corn; 2 years; $15,850. 
Indiana University Foundation, Bloomington, Ind. 
Felix Haurowitz, Department of Chemistry, Indiana University; Biosynthesis 
and Structure of Proteins and Antibodies; 3 years; $21, 
W. J. Van Wagtendonk, Department ‘of “Zoology; Nucleic Acid Turnover of 
Puraianchah Aurelia; 2 years; $13,000. 
Kaiser Foundation, Oakland, Calif. 


Mary Belle Allen, Laboratory of Comparative Physiology and eet 
Comparative Biochemistry of Photosynthetic Pigments; 2 years; $11,200. 


University of Kansas, Lawrence, Kans. 


H. J. Nicholas, Department of Gynecology and Obstetrics, Medical Center, 
Kansas City, Kans.; ; Metabolism of Cholesterol in the Central Nervous System; 
2 years; $13,700. 

University of Maryland, University Hospital, Baltimore, Md. 
Samuel P. Bessman, Department of Pediatrics, Medical School, Baltimore, Md.; 


* £13,000, Back System Relating Glucose Metabolism to Oxidations; 2 years; 
13,000 


Massachusetts Institute of Technology, Cambridge, Mass. 

Gene M. Brown, Department of Biology; Metabolism and Function of B 
Vitamins; 3 years; $23,650. 

John M. uchanan, Division of Biochemistry, Department of Biology; Bio- 
synthesis of Amino Acids and Polypeptides; 3 years; $60,000. 

Edward Herbert, ee of iology; ; Synthesis of Ribonucleic Acid by 
Cell-Free Systems; 3 years; $30,000 


Michigan State University of hisiithan and Applied Science, East Lansing, Mich. 
Robert P. Scheffer, Department of Botany and Plant Pathology; Physiology 
of Parasitism; 2 years; $11,000. 
Harold M. Sell, Department of Agricultural Chemistry; The Biochemistry of 
Natural and Synthetic Growth Substances in Higher Piants; 2 years; $16,100. 
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University of Michigan, Ann Arbor, Mich. 

I. A. Bernstein, Department of Dermatology, University Hospital; Biosynthesis 
of Deoxyribose Nucleic Acid in Intact Cells; 2 years; $14,700. 

G. Robert Greenberg, Department of Biological Chemistry; Biosynthesis of 
Riboflavin; 2 years; $14,700. 

James F. Hoge, Department of Biological Chemistry, Medical School; En- 
zymatic Pathway of Glyconeogenesis; 2 years; $14,000. 
Montana State College, Bozeman, Mont. 

John E. Gander, Department of Chemistry; Mechanism of Glucosidic Cyanide 
Formation in Plants; 2 years; $7,000. 
University of Nebraska, Lincoln, Nebr. 

J. H. Pazur, Department of Biochemistry and Nutrition; Enzymatic Synthesis 
of Galactosyl Oligosaccharides; 2 years; $12,500. 
University of Oregon, Eugene, Oreg. 

Bradley T. Scheer, Department of Biology; Humoral Control of Metabolism in 
Crustaceans; 2 years; $23,000. 
Pennsylvania State University, University Park, Pa. 

Carl O. Clagett, Department of Agricultural and Biological Chemistry; Role of 
Peptides in Plant Metabolism; 2 years; $6,100. 

Sugene 8. Lindstrom, Department of Bacteriology; Light Induced Phosphoryla- 

tion in Photosynthetic Bacteria; 1 year; $6,000. 
Purdue Research Foundation, Lafayette, Ind. 


Harry Beevers, Department of Biological Sciences; The Glyoxylate Cycle in 
Plant Metabolism; 3 years; $30,200. 

Henry Koffler, Department of Biological Sciences; Biosynthesis and Function 
of Certain Fungal Carbohydrates; 3 years; $20,700. 
Reed College, Portland, Oreg. 

Helen A. Stafford, Department of Biology; Dihydroxyfumarate and Its Deriva- 
tives in the Carbohydrate Metabolism of Higher Plants; 3 years; $10,000. 
The Rockefeller Institute, New York, N.Y. 

Fritz Lipmann; Metabolic Group Activation; 4 years; $120,000. 
Ruigers, The State University, New Brunswick, N.J. 

Henry J. Vogel, Institute of Microbiology; Comparative Microbial Biosynthesis 
of Amino Acids; 3 years; $25,400. 
Scripps Clinic and Research Foundation, La Jolla, Calif. 

Grant R. Bartlett, Division of Laboratories; Metabolism of the Mammalian 
Erythrocyte; 2 years; $13,000. 
Seton Hall College of Medicine and Dentistry, Medical Center, Jersey City, N.J. 

R. L. Garner, Department of Biochemistry; Adaptive Fermentation of the 
Methyl Pentoses; 2 years; $12,000. 
Smith College, Northampton, Mass. 

Stanley M. Bloom, Department of Chemistry; Role of Mevalonic Acid in 
Metabolism of Penicillium Grisco-Fulvum; 2 years; $8,700. 
Smithsonian Institution, Washington, D.C. 

Herbert Friedmann, United States National Museum; Metabolic Aspects of 
the Digestion of Wax; 1 year; $7,700. 
University of Southern California, Los Angeles, Calif. 

Walter Marx, Department of Biochemistry & Nutrition; Thyroxine and Yeast 
Metabolism; 1 year; $6,000. 

Sydney C. Rittenberg, Department of Bacteriology; Oxidation of Propionate 
by Pseudomonas Fluorescens; 2 years; $17,800. 
Temple University, Philadelphia, Pa. 


John M. Ward, Department of Biology; Biochemical Aspects of Morphogenesis; 
2 years; $17,400. 
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University of Texas, Austin, Tex. 

Jack Myers, Department of Zoology; Physiology and Biochemistry of Algae; 
3 years; $19,000. 

Lothar L. Saiomon, Department of Biochemistry and Nutrition, Medical 
Branch, Galveston, Tex.; The Nature, Role and Metabolism of Adrenal Ascorbic 
Acid; 2 years; $8,600. 

University of Utah, Salt Lake City, Utah 

Richard W. Van Norman, Department of Experimental Biology; Relative 
Participation of Chloroplast Pigments in Photosynthesis; 2 years; $13,600. 
Vanderbilt University, Nashville, Tenn. 


Charles R. Park, Department of Physiology; Glucose Transport in Mammalian 
Cells; 3 years; $32,000, 


Virginia Polytechnic Institute, Blacksburg, Va. 


M. Daniel Lane, Department of Biochemistry and Nutrition; The Enzymatic 
Carboxylation of Propiony] Coenzyme A; 3 years; $17,200. 


Waldemar Medical Research Foundation, Inc., Port Washington, Long Island, N.Y. 


William H. Pearlman, Associate Scientific Director; The Metabolism of Certain 
Steroid Hormones; 3 years; $40,000. 


Washington University, St. Louis, Mo. 

Theodore Cayle, Henry Shaw School of Botany; Distribution of C“ in the 
Early Products of Photosynthesis; 2 years; $11,000. 

Oliver H. Lowry, Department of Pharmacology, School of Medicine; Riboflavin 
Enzymes; 3 years; $48,000. 
University of Washington, Seattle, Wash. 


Bastiaan J. D. Meeuse, Department of Botany; Oxalic Acid Metabolism in 
Plants; 1 year; $6,950. 


University of Wisconsin, Madison, Wis. 

Harlyn O. Halvorson, Department of Bacteriology; Protein Biosynthesis in 
Yeast; 1 year; $10,000. 

Glenn 8. Pound, Department of Plant Pathology; Physiology of Virus Multipli- 
cation in Plants; 2 years; $9,000. 
Worcester Foundation, Shrewsbury, Mass. 


Ralph I. Dorfman, Director of Laboratories; Mechanism of Hormone Action; 
2 years; $18,300. 


Yale University, New Haven, Conn. 


Morris Foster, Section of Dermatology, Yale University School of Medicine; 

Physiological Studies of Melanogenesis; 2 years; $11,300. 
rthur W. Galston, Department of Botany; The Relation of Light and Photo- 

mimetic Substances to Growth and Flowering in Plants; 3 years; $29,000. 

Arthur W. Galston, Devartment of Botany; Light-Controlled Growth Re- 
actions in Plants; 2 years; $16,500. 

C. N. H. Long, Department of Physiology; Hormone Regulation of Protein and 
Carbohydrate Metabolism; 3 years; $57,600. 


Yeshiva University, New York, N.Y. 


San Seifter, Department of Biochemistry, Albert Einstein College of Medicine; 
Formation of Hydroproline and Hydroxylysine; 2 years; $15,300. 

Harold J. Strecker, Department of Biochemistry, Albert Einstein College of 
Medicine; Interconversion of Glutamic Acid and Proline; 2 years; $18,000. 

Abraham White, Department of Biochemistry, Albert Einstein College of 
Medicine; Effects of Adrenal Cortical Steroids on Metabolism of Lymphoid 
Tissue; 3 years; $34,000. 





Appendix 2 


ADVISORY COMMITTEES, DIVISION OF BIOLOGICAL AND MEDICAL 
SCIENCES 


A. DEVELOPMENTAL BIOLOGY ADVISORY PANEL 


Frederik B. Bang, Department of Pathobiology, Johns Hopkins University, 
Baltimore, Md. 

Dietrich H. F. A. Bodenstein, U.S. Public Health Service, National Heart 
Institute, Gerontology Branch, Baltimore City Hospital, Baltimore, Md. 

Ralph QO. Erickson, Department of Botany, University of Pennsylvania, 
Philadelphia, Pa. 

A. M. Sehechtman, Department of Zoology, University of California, Los 
Angeles, Calif. 

Taylor A. Steeves, Biological Laboratories, Harvard University, Cambridge, 
Mass. 

Albert Tyler, Department of Embryology, California Institute of Technology, 
Pasadena, Calif. 

Edgar Zwilling, Department of Genetics, University of Connecticut, Storrs, 
Conn. 

B. ENVIRONMENTAL BIOLOGY ADVISORY PANEL 


Murray Buell, Department of Botany, Rutgers, The State University, New 
Brunswick, N.J. 


Thomas H. Bullock,! Department of Zoology, University of California, Los 
Angeles, Calif. 

Stanley A. Cain, Conservation Department, University of Michigan, Ann 
Arbor, Mich. 

William J. Hamilton, Jr., Department of Conservation, Cornell University, 
Ithaca, N.Y. 
ae D. Hasler, Department of Zoology, University of Wisconsin, Madison, 
Wis. 

Thomas Park, Department of Zoology, University of Chicago, Chicago, II. 

John F. Reed, Graduate School, University of New Hampshire, Durham, N.H. 

John H. Ryther, Woods Hole Oceanographic Institution, Woods Hole, Mass. 

Knut Schmidt-Nielsen,! Department of Zoology, Duke University, Durham, 
v.C, 


aX. 


Cc. GENETIC BIOLOGY ADVISORY PANEL 


Vernon Bryson, Institute of Microbiology, Rutgers, The State University, 
New Brunswick, N.J. 

Everett R. Dempster, Department of Genetics, University of California, 
Berkeley, Calif. 

H. Bentley Glass, Department of Biology, Johns Hopkins University, Balti- 
more, Md. 


Herschel K. Mitchell, Department of Biology, California Institute of Tech- 
nology, Pasadena, Calif. 

Marcus M. Rhoades, Department of Botany, University of Illinois, Urbana, II. 

Reed C. Rollins, Gray Herbarium, Harvard University, Cambridge, Mass. 

Jack Schultz, Institute for Cancer Research, Philadelphia, Pa. 


D. METABOLIC BIOLOGY ADVISORY PANEL 


Robert 8. Bandurski,! Department of Botany, Michigan State University of 
Agriculture and Applied Science, East Lansing, Mich. 


Harry Beevers,! Department of Biological Sciences, Purdue University, 
Lafayette, Ind. 


Jackson W. Foster, Department of Bacteriology, University of Texas, Austin, 
Tex. 
1Served during part of fiscal year 1958. 
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Samuel Gurin, Department of Biochemistry, University of Pennsylvania School 
of Medicine, Philadelphia, Pa. 

Sterling Hendricks,! Bureau of Plant Industries, U.S. Department of Agricul- 
ture, Beltsville, Md. 

Nathan O. Kaplan, Department of Biochemistry, Brandeis University, Wal- 
tham, Mass. 

Fritz Lipmann,! The Rockefeller Institute, New York, N.Y. 

William D. McElroy,! McCollum-Pratt Institute, Johns Hopkins University, 
Baltimore, Md. 

Sidney Roberts, Department of Physiological Chemistry, School of Medicine, 
University of California Medical Center, Los Angeles, Calif. 

C. B. Van Niel, Hopkins Marine Station, Pacific Grove, California. 

Kenneth V. Thimann,' Biological Laboratories, Harvard University, Cam- 
bridge, Mass. 

E. MOLECULAR BIOLOGY ADVISORY PANEL 


Robert A. Alberty, Department of Chemistry, University of Wisconsin, 
Madison, Wis. 
Bernard Axelrod,! Department of Biochemistry, Purdue University, Lafayette, 
Ind. 

Allan H. Brown,! Department of Botany, University of Minnesota, Minne- 
apolis, Minn. 

Vincent G. Dethier, Department of Biology, Johns Hopkins University, 
Baltimore, Md. 

Fred Karush, Department of Pediatrics, University of Pennsylvania School of 
Medicine, Philadelphia, Pa, 

Irving M. Klotz, Department of Chemistry, Northwestern University, Evans- 
ton, Ill. 

Cyrus Levinthal, Department of Biology, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

David Shemin, Department of Biochemistry, College of Physicians and 
Surgeons, Columbia University, New York, N.Y. 

Birgit Vennesland, Department of Biochemistry, University of Chicago, 
Chicago, Ill. 

F. PSYCHOBIOLOGY ADVISORY PANEL 


Lloyd G. Humphreys, Department of Psychology, University of Llinois, 
Urbana, Ill. 
a Mueller, Department of Psychology, Columbia University, New 

ork, N.1. 

W. D. Neff, Department of Psychology, University of Chicago, Chicago, Ill. 

H. E. Rosvold, Laboratory of Psychology, National Institute of Mental Health, 
Bethesda, Md. 

Benton J. Underwood, Department of Psychology, Northwestern University, 
Evanston, Ill. 

eo D. Wickens, Department of Psychology, Ohio State University, Colum- 
bus, Ohio. 

G. REGULATORY BIOLOGY ADVISORY PANEL 


John R. Brobeck, Department of Physiology, University of Pennsylvania School 
of Medicine, Philadelphia, Pa. 

Harry Eagle,! National Institute of Allergy and Infectious Diseases, National 
Institutes of Health, Bethesda, Md. 

Ralph W. Gerard,! Mental Health Research Institute, University of Michigan, 
Ann Arbor, Mich. 

Robert E. Hungate,! Department of Bacteriology, University of California, 
Davis, Calif. 

Carlton C. Hunt,! Department of Physiology, University of Utah College of 
Medicine, Salt Lake City, Utah. 

Rachmmiel Levine, Department of Metabolic Research, Michael Reese Hospital, 
Chicago, Ill. 

Maclyn McCarty, The Rockefeller Institute, New York, N.Y. 

Roland K. Meyer,! Department of Biology, University of Wisconsin, Madison, 
Wis. 

Folke K. Skoog, Department of Botany, University of Wisconsin, Madison, Wis. 

Carroll M. Williams, Professor of Zoology, Harvard University, biolo ical 
Laboratories, Cambridge, Mass. 


1 Served during part of fiscal year 1958. 
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H. SYSTEMATIC BIOLOGY ADVISORY PANEL 


ae = Couch, Department of Botany, University of North Carolina, Chapel 
ill, N. 


e Robert K. Enders, Department of Biology, Swarthmore College, Swarthmore, 


a. 
eet W. Fox,' Oceanographic Institute, Florida State University, Tallahassee, 


a. 

Libbie H. Hyman, American Museum of Natural History, New York, N.Y. 

David D. Keck, New York Botanical Garden, New York, N.Y. 

Rogers McVaugh, University of Michigan, Ann Arbor, Mich. 

Charles D. Michener,! Department of Entomology, University of Kansas, 
Lawrence, Kans. 

Herbert H. Ross,! State Natural History Survey Division, Urbana, IIl. 

Karl P. Schmidt,! Chicago Natural History Museum, Chicago, Ill 

William C. Steere, Department of Biological Sciences, Stanford University, 
Stanford, Calif. 

Norman R. Stoll,! The Rockefeller Institute, New York, N.Y. 


I, DIVISIONAL COMMITTEE FOR BIOLOGICAL AND MEDICAL SCIENCES 


Frank Brink, Jr., Dean of Graduate Studies, The Rockefeller Institute, New 
York, N.Y. 


Lincoln Constance, Dean, College of Letters and Science, University of Cali- 
fornia, Berkeley, Calif. 

Frank A. Geldard, Chairman, Department of Psychology, University of Vir- 
ginia, Charlottesville, Va. 

C. N. H. Long, Chairman, Department of Physiology, Yale University School 
of Medicine, New Haven, Conn. 

W. D. McElroy, Chairman, Department of Biology, Johns Hopkins University, 
Baltimore, Md. 

C. Phillip Miller, Department of Medicine, University of Chicago, Chicago, Ill. 

C. P. Oliver, Department of Zoology, University of Texas, Austin, Tex. 

Frank W. Putnam, Head, Department of Biochemistry, University of Florida 
College of Medicine, Gainesville, Fla. 

H. B. Steinbach (Chairman), Department of Zoology, Division of Biological 
Sciences, University of Chicago, Chicago, Ill. 

Kenneth V. Thimann, Department of Plant Physiology, Harvard University, 
The Biological Laboratories, Cambridge, Mass. 


1 Served during part of fiscal year 1958. 












Appendix 3 
BUDGET DATA 
Tas_E A.—Summary of obligations by activity and program 








1, SUPPORT OF SCIENCE 





{Summary of obligations by activity and program] 





l(a) Grants and contracts: Actual, fiscal 
1(a)-1 Support of basic research: year 1967 
Biological and medical sciences__._._...--- $7, 360, 794 






Mathematical, physical and engineering 










Support of basic research facilities: 





Biological and medical sciences._......---- 884, 800 
Mathematical, physical and engineering 

ERE ee eee ee ea enmmme 4, 395, 000 
Allocation to the Department of the Army - 81, 122 









Subtotal, MP&B..---..-.-. 4, 476, 122 
is a ee ee 5, 360, 922 























1(a)-3 Surveys and reports on scientific resources_-_-- ~~ 46, 647 
1(a)-4 Dissemination of scientific information ---_--_-~--- 782, 680 
l(a)-5 Attendance at international scientific meetings - - 122, 069 











Subtotal, grants and contracts. ....--.-----.- 21, 580, 733 








1(b) Program development, operation and evaluation: 
National Science Foundation: 








Biological and medical sciences division__-_....-.-~-- 298, 500 
Mathematical, physical and engineering sciences 

IV MOG 6 oa inc cdnceeesdscul caus bees ewauuud 284, 754 
Social sciences research program. -_....--....------ 28, 030 
Cle. of Gtuiat Ge os on wen ean 205, 888 
Interdepartmental committee on scientific research 

SAEACL CUO ca seh cian ds cine ee oreueiaenaneninns area nion 17, 450 
Office of scientific information-_-............--...-- 189, 291 










pebictht NOP. 2S: 28a ee 1, 028, 913 






Allocations: 
Department of the Army ...............------<--- 20, 777 
Taprary Of Comeratl.... .cnccoccccccccnsncwsbssnee 22, 765 


pabtctel, SIRS, .g . .nncnhepeuphueccamsenne 






Subtotal, program development, operation and 
CV MENRIENL  «. s> , coupal scares os cles bs pigs abies ene ee 1, 067, 455 















Total, support of science.-...........--..-.-.-- 22, 648, 188 
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Taste A.—Summary of obligations by activity and program—Continued 


2. SUPPORT OF SCIENTIFIC MANPOWER 


Actual, fiscal 
2(a) Grants and contracts: year 1967 
Bin)~) PO WERIY DOORN eo i  cecsunnawenaecon $3, 353, 605 
2(a)-2 Institutes program. ........-..-.-.------.-..- 9, 629, 686 
2(a)-3 Special projects in science education program - -_ 688, 185 
2(a)-4 Course content improvement program___-- _---- 629, 840 
2(a)-5 International science education program_.--_-_--- 0 
2(a)—-6 Clearinghouse for scientific manpower informa- 
WOR... Scat adtiaknve ab «damitucuaiesn cckama 279, 465 
2(a)-7 President’s Committee on Scientists and Engi- 
NOMBs « ssc dk sla Sense ween vedo odie 117, 517 
Subtotal, grants and contracts_--.-.-.---- 14, 698, 298 
2(b) Program development, operation and evaluation: 
Pornonel Oar ViOwS i ai theme ten been nkdee eo cadcnkss 352, 017 
RI Seattintss — Survie «shaintiterion =o Budcthen diame eat er x wan keke 26, 597 
Capea Ota. es a Se SS A Sees 222, 874 
Subtotal, program development, operation and evalua- 
GPR iscsi miso seh swe ask ca ee eis 601, 488 
NOD Co LE «sins cic ce bananas a eae orale ii ee tas an ne nn aw enka 15, 299, 786 
3. EXECUTIVE DIRECTION AND MANAGEMENT 
{Summary of obligations by organization] 
atin Babee Bowe... ee one dete esaaees 29, 667 
er Sele SOP... . nc cd i & Bede aioe Gone ae we 174, 111 
pa a Aa a ae Ca Rigs ps Pe po hp gh hcp Ta Mie Mp ecg | 478, 239 
II 2k enssecencnenitclaninie ichasimcsiibeciaianih aie AO MRIA a teabigt 8 Sechciia 682, 017 
Grand total sisson ociccndks Gewese beset odo 38, 629, 991 


TaBLe B.—Summary of budget obligations and estimates 








Actual fiscal Estimated 
year 1958 fiscal year 1959 


1, Support of science: 
Basic research grants and contracts: 





Biological and medical sciences --.-..............--...-----.--.- $8, 540, 275 $21, 650, 000 
Mathematical, physical, and engineering sciences_-_..-_..-..-- 9, 535, 953 22, 945, 000 
ae ee 446, 000 3, 554, 000 
Social science research program............-.......---.------.-- 553, 750 850, 000 
Basic research grants, subtotal..............-...4..----..--- ___19,075.978 | 48, 999, 000 
Basic research facilities grants and contracts: 

Biological and medical sciences. _......-...---.---.---------+-- 987, 050 1, 750, 000 

Mathematical, physical and engineering sciences: 
University computing facilities. .............-...---......- 200, 000 1, 500, 000 
University nuclear research......................-......-.- 450, 000 2, 000, 000 
Be WE TINE envio vnc cnccccandbacnweccusssabadiiptaveta 1, 130, 068 4, 350, 000 
Cudid wear eer s= < 2.22.5 2502-2 sss Se 3, 100, 000 5, 395, 000 
Southern Hemisphere astrograph_-............-....----- 67, 200 0 
Basic research facilities, subtotal.......-..........-..---- 5, 934, 318 14, 995, 000 
Dissemination of scientific information _ ...-....2...---------- 1, 937, 551 3, 620, 900 
Sir VERE GING DODOCEE re ic cn deere owes oes edad 217, 056 290, 000 
Program development, operation and evaluation.-_.......---.-- 1, 125, 829 1, 780. 000 
Allocations to other Government agencies-_-_..........--+-----. 461, 541 91, 145 
ROOTS OE SOMIMOE, MOOR oii oe nnn cdicncsnaheasesnuboen 28, 752, 273 69, 775, 145 

2. Support of scientific manpower: 

I ia ont chic iets ape plaseniniktey ations nh a gael ee 5, 602, 120 12, 400, 000 
pS ar Sale nde rc, Yond ae plete eee eed Poe Pts yn Noe 12, 212. 030 33, 050, 000 
Special projects in scientific education. --_--_- nwhoaiieansjahehosaalicna 555, 235 11, 593, 000 
Course content improvement... --- . - ....- ssnsoseu dep abeenacsen 835, 372 6, 000, 000 
Clearinghouse for scientific manpower. -__-_..--...-...------------- 208, 780 850, 000 
Program development, operation and evaluation. --_.-.....-.------ 984, 931 2, 270, 000 
Support of scientific manpower, subtotal -_---.......-...-------- 20, 398, 468 66, 173, 000 
3. Executive direction and management..................-.---.---------- 822, 730 | 1, 381, 000 
REIN ini sis etnies cntidseneteretdesa eee 49, 973, 471 137, 329. 148 
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Appendix 4 


THE ROLE OF THE FEDERAL GOVERNMENT IN INTERNATIONAL 
SCIENCE! 


I. INTRODUCTION ? 


The role of the Federal Government in international science must be evaluated 
in its relation to the foreign policy objectives of the United States. Broadl 
stated, these objectives include the building up of free world strength, both 
militarily and economically, while at the same time avoiding war and striving 
for the easement of international tensions. 

Prior to World War II the role of science and technology as an effective instru- 
ment in the execution of American foreign policy was not widely recognized. 
Political and economic factors were the predominant ingredients of our foreign 
relations. The important part that science and technology can play in concert 
with political, economic, and other aspects of international relations began to 
emerge during World War II. There is still, however, need for a greater recog- 
nition of the usefulness of this new instrument coupled with a more general and 
skillful application of its potentialities. One purpose of this brief study is to 
suggest ways this may be brought about. 

hese are cogent reasons for U.S. interest in the advancement of science inter- 
nationally. It is obviously in the interest of the United States to further the 
progress of scientific research in this country. Effective exchange of scientific 
information with other countries, the exchange of students, teachers, and research 
scientists, and our participation in international conferences all serve the direct 
and immediate purpose of advancing scientific research in the United States 
both by increasing our scientific knowledge and by improving the education and 
training of our scientists. 

It is also in the interest of the United States to encourage and support the 
advancement of science in countries of the free world. Such encouragement and 
support furthers in the following ways the achievement of major U.S. objectives 
in the world today. 

1. Scientific discoveries and achievements bolster the domestic and 
external prestige of nations, particularly the smaller, weaker or underdevel- 
oped ones, and thereby constitute a constructive outlet to the nationalist 
aspirations of many of these countries while at the same time broadening 
the responsible base of the community of nations. 

2. Scientific advancement both underlies and facilitates economic develop- 
samt and increased productivity, which in turn bring a higher standard of 
iving. 

3. In addition to being essential for maximum progress in science in this 
country, cooperation among scientists and exchange of scientific information 
contributes to the easement of international tensions. Furthermore, the 
part that the United States plays in initiating or supporting such activity 
can be effectively used to prove the peaceful nature of U.S. intentions 
internationally. 

4. New scientific knowledge, particularly of the ‘‘basic’’ category, is 
urgently needed by the United States. This country is faced with a growing 
shortage of scientists. Increased efforts in the pursuit of fundamental 
research by creative scientists in other countries would partially solve both 
these problems. While new fundamental knowledge cannot and should not 
be confined within national boundaries, and while information on fundamental 
discoveries in friendly countries or the United States itself eventually become 
available in all countries, it is assumed that the United States will continue 
to maintain a leading position relative to the speed and efficiency with which 
the results of basic research are converted into technological advancement. 


1 Report of the National Science Foundation, 1955. 
2 Significance of this report is referred to on pp. VIII and [X of the foreword. 
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II, PRESENT INTERNATIONAL SCIENCE ACTIVITIES OF THE FEDERAL GOVERNMENT 


The activities now conducted or supported by the U.S. Government and which 
include or involve international scientific cooperation are described briefly below. 


A. Exchange of scientists 


Although the Department of State and other agencies conduct sizable exchange 
of persons programs which include the exchange of scientists, the only activities 
designed specifically for scientists are: 

1. Foreign Research Scientists Program (International Cooperation Ad- 
ministration of the Department of State) costing about $200,000 annually 
and bringing about 50 scientists to the United States each year. 

2. Training of foreign scientists in the United States by the Atomic 
Energy Commission atoms-for-peace program and now covering about 150 
scientists annually. 

3. Programs to bring foreign scientists to the United States to consult on 
military research problems and covering 500 to 1,200 scientists per year 
(Department of Defense). 

4. Travel grants for attendance by U.S. scientists at international 
scientific meetings (National Science Foundation). 


B. Support of scientific research in foreign countries 


The Department of Defense and the International Cooperation Administration 
are the principal supporters, among Federal agencies, of scientific research over- 
seas. he National [natitutes of Health give some support as does the National 
Science Foundation in a small number of cases. The Atomic Energy Commission 
is initiating a program to transfer reactors to foreign countries over the next 
year or so. 

Activities of the Federal Government in the support of science in foreign 
countries are based upon a variety of objectives. Methods include the financing 
of facilities and scientific equipment (AEC and ICA); purchase of research and 
development (Department of Defense) ; and longer run training of foreign scientists 
(college contract program of ICA). 

Including the new AEC reactor program, present support of research and devel- 
opment in foreign countries (largely indirect) is at the level of somewhere between 
$25 million and $50 million annually, although the Department of Defense pro- 
grams are very largely applied and developmental in character. 


C. Exchange of scientific and technical information 


Exchange programs dealing with scientific and technical information are being 
carried on by a large number of agencies having their own arrangements with 
agencies and institutions abroad. The formal exchange program of the Library 
of Congress including Government documents relating to science and technology 
has been centralized mechanically in the International Exchange Service of the 
Smithsonian Institution. The State Department has responsibility for procure- 
ment of requested publications in foreign countries. 

It is impossible to provide a precise estimate of the total cost of individual 
agency programs, although a figure of $2 to $3 million for the entire effort of the 
Federal Government in this area would not be too far off. 


D. Scientific representation and liaison 


At the present time science liaison activities of the U.S. Government are spread 
among a number of agencies: The State Department proper, the Department of 
the Army, the Office of Naval Research, the Air Force, and the International 
Cooperation Administration. There are in addition, military officers and civilian 
scientists in many embassies and overseas commands who perform science liaison 
and reporting functions incident to other responsibilities, 


E. Science programs conducted by international organizations 


The two principal international organizations having science programs as such 
are the United Nations Educational, Scientific, and Cultural Organization 
(UNESCO) and the International Council of Scientific Unions (ICSU). The 
UNESCO science program is at the level of about $1 million annually, of which 
the United States provides about 30 percent, or $300,000. The ICSU program 
is ata $250,000-$300,000 level, of which the U.S. share is about $9,000, excluding 
the U.S. portion of the UNESCO subsidy of ICSU. The International Geo- 
physical Year program (a one-shot program) is under the auspices of ICSU, but 
each nation is providing the funds for its own participation in this activity. The 
U.S. scientific program of the IGY is funded by the National Science Foundation. 
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Ill. DEFICIENCIES IN PRESENT POSITION OF THE U.S. GOVERNMENT IN RELATION 
TO INTERNATIONAL SCIENCE 


A. Present activities and programs are diffused 


The present activities of the Federal Government in the area of “international 
science’ are diffuse and ill-defined. The level of financial support is fairly high 
when ‘“‘support of science’’ is defined broadly, and not inconsiderable even when 
defined more narrowly. Depending upon one’s definition of ‘“‘science,’’ low and 
high estimates might range from $5 million to $60 million annually. However, 
more important than the level of support is the character of the support and the 
method by which it is extended. With few exceptions, present activities are 
specifically oriented toward identifiable military, economic, intelligence, or polit- 
ical objectives and are not directed toward the support of science as an activity 


important in its own right as a contributing factor to national and international 
welfare. 


B. Scientific research is becoming increasingly global in character 


Science has traditionally depended for its progress on the activities of individual 
workers in many countries. An excellent example of this is the discovery and 
development of atomic fission and fusion. The basic work in atomic fission was 
carried on by investigators in Europe. Through this work American scientists 
were able to develop effectively practical uses of this important phenomenon. 

In addition, there are fields of science which must be dealt with on a global 
basis. The earth sciences fall into this category, since only by a worldwide study 
of earth phenomena can effective progress be made in such fields as meterology, 
earth magnetism, the ionosphere, and seismology. 

The United States has no monopoly on creative scientific talent, and the 
occasions are becoming ever more frequent where research projects undertaken 
in this country require, for their effective and timely completion, the cooperation 
and participation of scientists abroad. 

Legislative authorization is contained in the National Science Foundation Act 
of 1950 for the kind of cooperation outlined above; however, such authorization 
is limited to basic research, and no general authorization exists for any coordi- 
nated effort by the Federal Government to draw upon foreign scientific resources 
in behalf of science in the United States. 


C. Present programs leave many gaps 


Although the existing programs of the Federal Government furnish important 
byproducts in terms of scientific knowledge acquired from abroad, many areas of 
science and significant scientific resources in many areas of the free world are 
going untouched and unutilized because they do not happen to mesh into the 
particular military, political or other objectives which underlie the existing pro- 

ams. This is especially true with respect to “‘basic’”’ or ‘fundamental’ science. 

y its nature, basic research frequently, in fact usually, does not relate sufficiently 
directly to short-run objectives as to warrant financial support under existin 
programs of military or economic aid. However, in the long run, the solution o 
most scientific problems must rest upon new knowledge about the nature of matter 
and of life processes. Likewise, creative scientific talent may exist in countries 
which do not stand high on the priority list of U.S. political and military objectives. 
Existing programs, with few exceptions, do not provide for the utilization or sup- 
port of such talent, even indirectly. 


D. Certain programe and policies are not enhancing, and in some cases are under- 
mining, U.S. leadership in international science 

It is fair to state that although existing programs involving or supporting inter- 
national science leave many gaps as pointed out above, the United States is failing 
to receive recognition from scientists abroad for much of what is now being done. 
The following are illustrative of the manner in which foreign scientists are given 
—_ 9 aad to criticize, rightly or wrongly, the posture of the United States 
in eld. 

Although reasonably adequate legislative authorization exists for support by 
the United States of international scientific meetings and congresses, appropria- 
tions for these purposes are often restricted in amount and straitjacketed with 
various limitations, so that the Government is placed in the position of pinching 
— and taking other negative actions which have the total effect of causing 
oreign scientists to believe that it is U.S. policy to discourage such meetings. 

The problems growing out of the administration of visa regulations as they 
pertain to foreign scientists visiting the United States are too well known to require 
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elaboration here. While many other considerations in addition to international 
scientific cooperation enter into U.S. immigration and visa policies, it must be 
recognized that incidents arising under them receive considerable attention among 
foreign scientists, admittedly often out of proportion to the significance of the 
particular occurrence. 

Likewise, U.S. policies and administrative actions in the control of the 
“export”’ of unclassified scientific information may tend to have an unfavorable 
i upon the attitudes of foreign scientists toward the United States. 

n summary, it can be said that the U.S. Government has no coordinated policy 
with respect to international science. Present activities and programs are 
oriented in the main to specific military, economic or political objectives and do 
not constribute effectively to U.S. leadership in international science. Neither 
do they result, in anywhere near an optimum degree, in the utilization of the 
creative scientific resources extant in friendly countries. Finally, through sins 
of omission and commission, U.S. prestige among scientists abroad has been allowed 
to deteriorate seriously. 


IV. EXISTING LEGISLATIVE AUTHORITIES NOT FULLY UTILIZED 





Several possible courses of action exist under present legislative authorization, 
any or all of which would have the effect of giving increased emphasis to the sup- 


port and encouragement by the U.S. Government of activities in international 
science. 


A. Increase in number of scientists and fields of science under existing exchange of 
persons programs 


1. Added emphasis could be given to the “science component”’ of the Inter- 
national Exchange Service program of the Department of State. The National 
Science Foundation could develop recommendations as to the substantive content 
of the added increments. 

2. Increased emphasis could be given to the exchange of scientists under the 
technical assistance programs of ICA under the Department of State. Care 
should be exercised however to avoid warping the economic objectives which 
necessarily underlie this program. 


B. Support of foreign basic research, and in certain instances, applied research and 
development, where results of such research will be available to the United States 

1. The National Science Foundation can entertain, and with the approve] of 
the Department of State in the specific instance, give support to basic research 
proposals submitted from foreign countries. In the absence of further authoriza- 
tion, however, such support is given only on an “exceptional” basis. 

2. ICA would have a freer hand, legislationwise, in giving such support to basic 
research as a part of its technical assistance program, but would face the diffi- 
culty of justifying such support in terms of a direct contribution to economic 
development. While no study has been made of the legal authority available to 
the Department of Defense for an expanded support of foreign basic research, it 
is likely that similar difficulties would be encountered in establishing a justifiable 
relationship to the military mission with the added disadvantage of placing a 
‘military tag’’ on the research so sponsored. In addition, support by the mili- 
tary departments of basic research in foreign universities is open to misunder- 
standing and suspicion by foreign scientists and is not conducive toward cement- 
ing good international relations. In general, it would appear that some added 
support to foreign basic research could be given under existing programs but only 
at the risk of running counter to apparent congressional feeling on the one hand 
or warping program objectives on the other. 

3. Much less difficulty would be encountered in supporting applied research 
and development abroad on an increased scale, both under existing military pro- 
grams and under technical assistance programs of ICA because the relevance to 
assigned military or economic objectives is not nearly so hard to establish as in 
the case of basic research. In this connection the National Science Foundation, 
being oriented specifically to basic research, should not play any role, except at 
the specific request of other agencies. 


C. Increased support to efforts of other countries to improve the quantity and quality 
of scientific manpower 

1. The obvious principal mechanism through which increased U.S. support 

could be given in this area without additional congressional authorization is the 

college contract program of ICA. Admittedly, this program is oriented to objec- 

tives in one sense broader and in another sense narrower, than scientific man- 
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power. However, an expanded effort in this area by ICA would have important 
results in terms of increased and improved scientific manpower. 

2. Except as might be possible under the foreign research scientist and college 
contract programs of ICA, one important aspect of improving scientifie man- 
power and the advancement of science generally—namely, fellowships for science 
students to pursue advanced study in the United States or other countries—does 
not appear susceptible to general expansion without additional congressional au- 
thorization. The National Science Foundation is equipped to carry out such an 
activity, but its enabling legislation specifically limits the award of NSF fellow- 
ships to U.S. citizens. 


D. Increased support to the interchange of scientific information among countries 


1. The National Science Foundation is authorized and directed by its basic 
act ‘‘to foster the interchange of scientific information among scientists in the 
United States and foreign countries.’’ Pursuant to this directive the Foundation 
could expand its present scientific information program in order to coordinate 
and improve the international exchange of scientific documents; to improve the 
coverage of internationally important scientific reference tools, such as abstract 
journals and indexes; to assure that significant publications in little known lan- 
guages are translated into the more widely used languages; and to give needed 
advice and assistance to other countries in obtaining U.S. scientific publications 
and reports. Because a number of Federal agencies are authorized to operate in 
this general field, at least insofar as the collection and dissemination of printed 
materials are concerned, an expanded U.S. effort in this regard would require 
interagency agreements concerning the new activities which each agency would 
undertake. 

2. Congressional authorization also exists to permit the National Science 
Foundation and the Department of State (a) to support international conferences 
both by providing for American attendance and assisting in making possible the 
attendance of outstanding scientists from other countries; and (b) to enable 
outstanding foreign scientists to come to this country to lecture for limited periods 
of time. However, both agencies have experienced difficulty in securing appro- 
oe for these purposes. Nevertheless, it is possible that through the com- 

ined efforts of the Department of State and the National Science Foundation, 
some significant increases in U.S. effort and support along these two lines could 
be effected, if a policy decision were made by the executive branch to place a 
high priority on this type of activity. 
rom the foregoing it appears that some real progress can be made in the area 
of “international science’”’ within the framework of existing legislation. However, 
planning along these lines is characterized by two difficulties—first, expanded 
efforts in the field of science by agencies and under programs having specially 
oriented objectives will of necessity carry the “flavor’’ of those special objectives; 
consequently, the response of foreign scientists can be expected to be less enthusi- 
astic than would be the case under a broad program of international scientific 
cooperation. Second, in the review of projects and proposals under existing for- 
eign assistance programs, considerations of scientific merit become subordinated, 
in at least some degree, to other considerations of an economic or military char- 
acter. On the other hand, the National Science Foundation, whose objective is 
the support of progress in science, must proceed cautiously and in a limited fashion 
in the international area because the justification for its appropriations have 
— been considered on the basis of advancement of science in the United 
tates. 
Vv. RECOMMENDATIONS 


As a major element in the achievement of U.S. foreign policy objectives, it 
is recommended that the U.S. Government effectively utilize science by increasing 
materially the support, through both official and private channels, of science 
(and technology) internationally, and that the Congress provide whatever addi- 
tional authorization is required to effectuate this objective: 

As a corollary to the foregoing recommendation, it is considered mandatory 
that U.S. activities in the field of science, internationally, be fully considered at 
an administrative level which will insure complete and effective coordination 
of all its elements. 

The present support of international scientific activities by the U.S. Govern- 
ment is by no means inconsiderable; however, science is supported only where, 
and to the extent that, such support in each instance is deemed essential or related 
to a military, economic or other specially oriented objective. The effect of the 
foregoing recommendation would be to make support available on the basis of 

















92 THE NATIONAL SCIENCE FOUNDATION 





scientific considerations, without the necessity of relating such support in each 
instance to immediate economic, military or meres objectives. Stated another 
we the recommendation would aim toward supporting foreign, or cooperative 
U.S8.-foreign endeavors of outstanding scientific merit as an immediate scientific 
objective of U.S. foreign policy. 

US. support of international science should include the following: (a) wide- 
spread interchange of scientific information with other countries; ¢) increased 
interchange of scientific personnel; (c) fundamental research, including facilities 
for such research; (d) applied research and development; (e) a buildup in the 
scientific manpower potential of friendly and neutral countries; and (f) improved 
scientific representation and liaison. Specific recommendations dealing with 
each of these areas are set forth in the sections which follow. 

It is understood that the support of foreign science must take into account the 
status of relations prevailing at any given time between the United States and 
the country concerned. Obviously, the United States would not support the 
buildup of the scientific potential of the U.S.S8.R. on any occasion in the fore- 
seeable future. On the other hand, as pointed out earlier, increased communi- 
cation among scientists tends to ease international tensions and to break down 
artificial barriers erected by totalitarian countries. In giving support to the 
categories of international scientific activity listed above, the United States 
must phase its actions according to reciprocal actions taken by other countries 
in sharing scientific information and resources. Consequently, support to the 
interchange of scientific information does not rule out reciprocal arrangements 
with Iron Curtain countries. At the other end of the seale, with respect to a 
plied science and the building up of scientific manpower resources, support should 
be limited to friendly and neutral countries. 


A. Interchange of scientific and technical information 


The interchange of scientific and technical information on a worldwide basis is 
indispensable to healthy scientific development. Impediments to such inter- 
change are especially costly to the United States, which has unusual capabilities 
in the practical utilization of basic discoveries. Such interchange must recognize 
the different potentialities of countries in various stages of scientific development. 
In the larger view it is not in our national interest to insist on a strict quid pro 
quo exchange, especially from friendly countries. Less highly developed friendly 
countries should receive scientific and technical documents they are capable of 
utilizing, regardless of their ability to supply an equal amount of information in 
exchange. 

Russia and its satellites fall in a special category. Every effort should be made 
to increase the flow of scientific and technical information received from Russia 
on an exchange basis. However, such efforts should recognize that Russia cannot 
be forced into any exchange arrangement by withholding information or by 
insisting that official channels be utilized. It is not difficult for Russia to obtain 
indirectly any unclassified material which is generally available in the United 
States. Experience indicates that considerable benefits to the United States 
have resulted from informal scientist-to-scientist exchange arrangements with 
Russian and satellite nations. 

1. Scientific and technical information, the release of which can seriously damage 
the national defense, or be prejudicial to the defense interests of the United States 
is required to bear a security classification. Unclassified scientific and technical 
information should be freely available for exchange with scientists in other coun- 
tries. It is difficult for other countries to understand the necessity for restrictions 
upon the flow of such unclassified information. Simultaneously, restrictions in 
this flow by the United States result in similar restrictions by other countries, 
especially the U.S.S.R. Also, such restrictions puzzle and irritate U.S. scientists 
and make it difficult to consummate effective exchange arrangements with foreign 
scientists or agencies who become aware of them. Accordingly, it is recom- 
mended that all regulations and procedures restricting the export of unclassified 
scientific and technical information should be reviewed, with a view toward 
their simplification or rescission. 

2. Not all Government agencies are in a position, from the standpoint of 
authority or financial ability, to enter into arrangements with foreign agencies or 
institutions to exchange unclassified scientific information. For example, the 
Armed Services Technical Information Agency is not authorized to provide any 
documents to foreign agencies, although ASTIA is officially established as the 
technical information center of the Department of Defense. In the interest of 
effective exchange of U.S. ee unclassified scientific and 
technical information it is recommended that all Government agencies originating 
scientific and technical information should be encouraged, and authorized where 
necessary, to exchange such information with foreign agencies and institutions. 
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3. In many instances private agencies assume that there is U.S. Government 
policy objection to their supplying scientific and technical information to certain 
foreign countries. Since Russia and its satellites can easily obtain such informa- 
tion through agents in the United States or in Western Europe, any such ban has 
no practical effect in withholding unclassified scientific data from Russia. It is 
recommended that private agencies originating unclassified scientific and tech- 
nical information should be encouraged to make such information available to 
foreign agencies and institutions by sale, exchange, or gift. 

4. Since many friendly countries that can profitably utilize many types of 
scientific and technical documents are not in a position to purchase them and 
have little to offer in exchange, it is recommended that arrangements be made 
by the appropriate Government agencies to donate their scientific and technical 
publications and reports to friendly countries on the basis of their ability to profit 
from receiving them, where such countries are not in a position to purchase the 
documents, or to offer equivalent materials in exchange. 

5. On the basis that significant scientific and technical publications and reports 
originating outside the United States are of definite interest and value to many 
U.S. scientists, and will contribute to their effectiveness, it is recommended that 
efforts be intensified to ensure that all significant scientific and technical publica- 
tions originating outside the United States are procured for use in the United 
States; are available in some form to any interested U.S. scientist; are abstracted 
in the appropriate English language abstract journals; and, if especially important, 
and appearing in some inaccessible language (e.g., Slavic or oriental languages) 
are translated into English. 

6. Since many U.S. scientific and technical reference tools are of unique value 
on a worldwide basis (e.g., Chemical Abstracts) it is recommended that efforts be 
intensified to improve the quality of U.S. basic scientific reference tools (ab- 
stracts and bibliographies) in support of world science. 


B. Exchange of persons 


The following recommendations are intended to strengthen United States and 
international science through expanding the opportunities of U.S. scientists to 
study abroad as well as to work and confer with scientists of other nations, and 
through offering continued opportunities for foreign scientists to visit and study 
in the United States. Such actions as are proposed should result in strengthened 
scientific manpower at home and abroad, and should assure a greater utilization 
of the scientific resources of the United States and the rest of the free world. 

1. There is need on the part of the Federal Government for continuity and 
greater program emphasis focused upon the objective of increasing throughout the 
world the supply of gifted scientists and improving the quality of their training. 
Current Government-supported programs have been supplemented by the ac- 
tivities of private foundations and organizations, among them the recently 
established Eisenhower exchange fellowships which are awarded to foreign 
ao for advanced study and work in the United States in a wide range of 

elds. 

It is therefore recommended that current exchange of persons activities of the 
Federal Government be broadened to include countries not now participating and 
to allow increased numbers of scientists to be exchanged in both directions. If 
necessary, authorization should be sought for new programs directed specifically 
to the exchange of scientists. 

2. In recent years there has been increasing concern with the restrictions 
imposed by the Federal law which became effective in December 1952 on the 
temporary admission of alien visitors. Evidence has been cited previously by 
the National Science Foundation that under existing statutes a large percentage 
of all foreign scientists who apply to enter the United States meet difficulties or 
serious delays. These delays as well as actual refusals of permission for entr. 
damage the United States in its international scientific relationships. Accord- 
ingly, it is recommended that the law governing the temporary admission of alien 
visitors be reviewed in order to determine how it might be modified to improve 
procedures and more readily permit the temporary admission of scientists and 
students in the sciences. 

3. There are indications that the United States has not been able to play as 
positive a role in supporting international scientific congresses and meetings as its 
position of international leadership would suggest, both because of the visa 
problems associated with holding such meetings in the United States and because 
of the limited funds available for such purposes. To illustrate the first point, 
the International Congress on Genetics recommended in 1953 that its inter- 
national meetings not be held in any country where “‘scientists would be refused 
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permission to enter on grounds of race, nationality, place of birth, or political 
association, past or present.’”’ Funds for support of international scientific 
meetings in foreign countries have generally been limited to defrayment of travel 
expenses of some of the U.S. participants. 

herefore, it is recommended that the United States should actively and 
wholeheartedly support international scientific congresses and meetings. This 
should include review of the visa law as indicated in (2) above, and the provision 
of adequate funds for necessary support of international scientific congresses and 
meetings. 

4. The opportunity for American scientists to attend international scientific 
meetings is of great importance in that it fosters the exchange of scientific infor- 
mation for the mutual benefit of the participating nations. It provides U.S. 
scientists with a knowledge of foreign research activities and personnel which 
results in increased competence of these persons and it strengthens the inter- 
national position of the United States. It is recommended that the United 
States participate more actively in international scientific meetings. New 
legislative authority is not in most instances required for such increased par- 
ticipation. It will be necessary, however, that modest funds be appropriated 
annually in order to carry out the intent of this recommendation. 


C. Support of fundamental research 


It is recommended that a program of further support of basic research in foreign 
countries be undertaken on a limited and experimental basis with funds being 
provided by nonmilitary sources. 

The support of basic research in foreign countries by the United States should 
be on a limited and experimental basis. Such support in foreign countries should 
be limited to those areas of science where unique competence exists or where 
breakthroughs might be particularly significant. In order that the motives 
underlying such support be not misunderstood, it is important that the support 
be provided from nonmilitary sources. 

Special attention might well be given to the support of basic research in foreign 
countries with appropriate capabilities where this might be regarded as an exten- 
sion to the President’s atoms-for-peace plan. In the case of certain countries, 
notably Japan, such support would be a considerable factor in creating goodwill, 
out of all proportion of the funds expended. 


D. Support of applied research and development 


It is recommended that support be provided for applied research and develop- 
ment activities in foreign countries where the results of the research are of 
direct practical value to the supporting agency, or where the end item of the 
applied research and development is directly related to the mission of the 
supporting agency. 

Support of applied research and certain phases of technological development 
in a foreign country can be of immediate benefit to the foreign country and to 
the United States. It is of direct benefit to the United States in providing an 
extension of the total research and development effort, without simultaneously 
aggravating further our scientific manpower problems. It is of advantage to the 
foreign country in providing hard currency support for activities which will be 
to its long range advantage in the development of its industrial technology. 

However, applied research and development is, and should remain, an area to 
be supported only as determined by the agency of the Government responsible 
for the special program to which it relates. In other words, applied research 
and development abroad should continue to be supported by the military agencies 
to the extent they deem appropriate in the light of military objectives, by ICA 
in the light of economic objectives, etc. It is recommended, however, that any 
new congressional authorization that may be given for support of international 
science, as herein recommended, contain authority for the support of applied 
science projects judged to be of direct benefit to the United States. Such author- 
ity is needed to fill a gap between existing authorization to support basic research 
where it is in the general interest of U.S. science and authority to support applied 
science where it is in the support of military or economic objectives. 


E. Improvement in scientific manpower potential of friendly and neutral countries 


The college contract and foreign research scientist fellowship programs of ICA 
are contributing significantly, but not to an optimum degree, in improving the 
quantity and quality of scientific manpower in other countries. Additional sup- 
port to this objective by the United States will not only serve to build up free 
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world strength but also will tend to meet partially the need of the United States 
for new fundamental scientific knowledge. 

1. It is recommended that the foreign research scientist fellowship program 
of ICA be continued, to the extent that such action is consistent with the economic 
objectives of ICA. 

2. It is recommended that the college contract program of ICA be expanded 
to include additional “‘science components” to the extent that such action is 
consistent with the economic objectives of ICA. 

3. It is recommended that congressional authorization be sought for the 
National Science Foundation or other agencies to grant fellowships to science 
students from friendly and neutral countries to pursue advanced study in the 
United States. 


F. Scientific representation and liaison 


Among the necessary elements of a successful U.S. program in international 
science are the following: (a) effective machinery for bringing to bear the poten- 
tialities and interests of science upon the day-to-day formulation and conduct of 
international relations; (b) full participation and cooperation by the United States 
in international scientific organizations; and (c) an adequate system of scientific 
liaison offices in American missions abroad, with provision being made for repre- 
sentation, the collection and distribution of specific items of information as 
required, and advice to the chief of mission on the scientific aspects of problems 
being faced by him. The following recommendations are directed toward the 
provision of the aforementioned elements. 

1. It is recommended that the role of the science adviser to the Secretary of 
State be strengthened, to the end that the conduct of U.S. foreign affairs may 
continuously reflect the increasingly important role which science and technology 
must play in relations between the United States and other countries. 

This problem was treated exhaustively in the report of Dr. L. V. Berkner to 
the Secretary of State in April 1950 (published by the Department of State as 
“Science and Foreign Relations’). While the Berkner recommendations resulted 
in the establishment of an Office of Science Adviser, this office has not as yet 
received status commensurate with its responsibilities. 

2. It is recommended that the U.S. Government take immediate steps to 
insure full and prompt fulfillment of U.S. membership obligations in international 
scientific organizations. 

Damage has been done to the prestige of the United States in foreign countries 
as a result of delays and arrears on the payment of membership dues in ICSU 
and its constituent unions. Similar difficulties have arisen from time to time 
wee respect to U.S. contributions to the specialized agencies of the United 

ations. 

3. It is recommended that a new science attaché program be established 
providing for broad geographic coverage and numerically adequate complements 
in U.S. missions abroad. These attachés should be backstopped by a civilian 
scientific agency of the Government. 

At the present time, the Department of State provides science attachés to 
only four of its overseas missions, and these appointments are due to expire in 
the near future. The present attaché program has been allowed to languish 
and has not produced the results foreseen in the Berkner report. Steps must 
be taken to provide the backstopping necessary to enable the attachés to pursue 
actively what are important scientific responsibilities in foreign countries. 

4. It is recommended that a high degree of interagency coordination be 
achieved in the operations of official U.S. scientific liaison activities abroad. 

It is essential that there be no competition between various elements of U.S. 
liaison activities, and that all such groups maintain a consolidated U.S. position 
in their dealings with foreign governments and individuals. 

5. It is recommended that private interests in the United States who plan 
overseas liaison offices or projects in science and technology be encouraged and 
provided with guidance and advice from qualified governmental sources in order 
to assure actions consistent with U.S. foreign policy objectives. 


G. Some criteria which might guide activities of the Federal Government in the 
advancement of science internationally 


1. There are advantages to the use of multilateral channels, such as international 
organizations, where feasible. It is especially important that activities of the 
U.S. Government in the area of science not be tagged internationally as another 
weapon in our cold war arsenal (although in fact, the activities proposed herein, 
ostensibly divorced from cold war objectives, would constitute effective weapons 
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indeed). The use of such multilateral channels would minimize such a possi- 
bility. 

2. Collective efforts among groups of countries in the advancement of science 
as a general rule yield returns in terms of a larger community of science than accrue 
from support of efforts of individual countries. Where feasible, the United States 
should support cooperative research projects undertaken by two or more countries 
or by regional or other organizations. 

3. Other considerations being equal, special attention should be given to those 
countries having relatively large reservoirs of underutilized (or less than fully 
utilized) scientific talent in relation to financial resources (e.g., certain South 
American countries, Japan, Italy, etc.). 

4. Bilateral support activities of the U.S. Government should be based upon 
a formal framework of government-to-government bilateral agreements where 
necessary. While there is need for minimizing the role of government vis-a-vis 
science, and while every effort should be made to keep the bilateral agreements 
as flexible as possible, the “sovereignty-consciousness” of most countries with 
respect to external aid is so strong and widespread as to make self-defeating any 
attempted bypassing of local institutions of government. 


H. Program magnitude 


1. The magnitude of financial support by the U.S. Government in behalf of the 
advancement of science in other countries where such support constitutes an 
integral part of a program directed to other U.S. objectives (e.g., military, eco- 
nomic, etc.) should be as dictated by the considerations underlying those other 
objectives. In other words, no attempt should be made to enlarge the science 
components of military or economic aid programs unless essential to the success 
of those programs. ‘lo do otherwise would be to confuse program objectives 
unnecessarily (although this would be the easy road to more Federal funds for 
the support of science abroad). On the contrary, it would be desirable to screen 
out those science projects now being supported under special programs which are 
peripheral to the missions of such programs and to place these projects under the 
aegis of a general international science program. 

2. The magnitude of additional financial support by the U.S. Government to 
the advancement of science abroad, as an end in itself, as recommended in this 
report, must be small to begin with and never more than ‘‘modest.’’ Due to 
its nature, much experimentation will be required and a great deal will depend 
upon the discrimination with which it is applied. 


I. Program framework 


1. It is not possible without intensive interagency study and consultation, to 
propose assignment of responsibilities or the organizational framework within 
the executive branch to carry out the program recommended herein. The 
Department of State, the National Science Foundation, the Atomic Energy 
Commission, the Smithsonian Institution, the Department of Commerce, and 
other agencies of the Government would be concerned in particular areas of the 

rogram. 
. 2. What is needed at the immediate next stage is scene ney consideration of 
the broad issues involved in the proposed enlargement of the activities of the 
Federal Government in the field of international science. Questions of agency 
responsibility and organization come into focus at a later stage. 


O 








